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bp present paper aims at furnishing an introduction to the 
study of Mr. Spencer’s philosophic system; but, to avoid all 
possibility of misconception, it may be well to state at the outset 
in what sense the word introduction is here employed. Let it be 
understood, then, that by it we mean neither an‘ exposition nor 
a criticism ; in other words, we do not now undertake either to 
summarize the arguments and conclusions of the Synthetic Phi- 
losophy, or to pass judgment upon them. Popular introductions 
to abstruse and voluminous works too often confine themselves to 
one or both of these methods; our course, on the other hand, will 
be a humbler, but, we may trust, not less useful one. Assuming 
that the student of any great epoch-making work will feel himself 
the better prepared to grapple with that work if he knows some- 


“thing of its genetic history—I mean, of its inception, for.nulation, 


and growth; and will be placed in a more advantageous position 
for judging of its essential merits if he understands its relation to 
the thought and speculation of the time, we purpose to approach 
Mr. Spencer’s philosophy by way of its evolution ; to consider, not 
what it is to-day, but rather how it came to be what it is to-day. 
In a brief outline of the gradual unfolding and consolidation of 
Mr. Spencer’s thought, and in some appreciation of the historic 
significance of his writings, will, we believe, be found the best 
kind of introduction for those who would prepare themselves for 
the direct and personal study of his works. 





* Read before the Unity Club, Ithaca, New York. 
VOL, XL1.—1 
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In the first place, then, we have to review the growth and solidi- 
fication of Mr. Spencer’s thought—in other words, the elaboration, 
as exhibited in his earlier writings, of that conception of evolution 
which was to find its definite expression in the majestic series of 
works of which the Synthetic Philosophy is composed. Let us 
begin by making ourselves acquainted with the starting-point of 
his mental development—that is, with the general theory of things 
which was current during his early years, and under the influ- 
ence of which, in common with all his contemporaries, he grew to 
man’s estate. 

The period of Spencer’s youth and ripening manhood was a 
period of transition in scientific and philosophic thought. On the 
ushering in of the present century the old cosmology still held 
sway with unabated vigor, along with all those time-worn dogmas 
concerning human life and destiny which had grown up with it 
during ages of ignorance and superstition, and with which its own 
existence was now inextricably bound up. What that cosmology 
and what those dogmas meant is a matter of such common his- 
tory that we need not linger over them here. Suffice it to say 
that the unquestioned doctrines of special creation, fixed types, 
and a recent origin of the universe, lay at the bottom of them all, 
and that it was in the light of those doctrines that the world and 
life and man were one and all interpreted. 

But before the century had got far upon its way, signs began 
to manifest themselves of an approaching change in the higher 
regions of thought. The special-creation hypothesis and the post- 
ulate of the world’s recent origin and rapid manufacture had 
served well enough so long as their field had remained unirivaded 
by the results of investigation—so long as they had not been con- 
fronted with definite facts. In perfect keeping with the little that 
had been known of the universe in the darkness of the middle ages, 
they required that no jot or tittle should be added to that knowl- 
edge, to hold their place secure. But this could no longer be. 
The time came when investigation grew active, and definite facts 
—angular, awkward, unpleasant facts, which (after their repre- 
hensible manner) were irreverent enough to refuse to fit into the 
most sacred and deeply cherished theory—began to accumulate 
with startling rapidity. The result was that the old conception 
of things began, little by little, to fall into disrepute, and the 
theological edifice of ages was shaken at its very foundations. 
Science showed. with a conclusiveness which remained untouched 
by all the special pleading with which her arguments and revela- 
tions were assailed, that the popular assumptions about the age of 
the world were absolutely untenable ; that the commencement of 
life, and even of human life upon our globe, so far from taking us 
back only a few paltry thousands of years, lay countless millions 
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of ages behind us; and that such vague vestiges of our race as 
have been handed down to us in sacred book and popular legend 
are as nothing compared with that tremendous mass of human 
experiences which will never find their historian. Worse than all, 
turning full upon the doctrine of special manufacture, she opened 
up the grand geologic record, and read thence, as from the pages 
of a mighty volume, the long, stupendous story of those vast 
cosmic changes which, through sons of unreckoned time, have 
slowly molded and fashioned the world into the condition in 
which we find it to-day. 

That these revelations were of the most vital interest to all 
thinking men needs hardly be said; nor is it necessary here to 
dwell on the feverish panic of the theologians, who hurried into 
the field with all their heavy artillery, prominent amid which was 
the great-gun argument, which had already done yeoman service 
on many another such occasion, that the very existence of Chris- 
tianity was bound up with the story of creation as narrated in the 
first chapters of the Hebrew Scriptures.* What is here of 
moment is to notice the general effect of the new discoveries upon 
the scientific mind. That effect was at the outset almost entirely 
a negative one. The old theories had been destroyed, but as yet 
there was nothing to take their place; the theological interpre- 
tation of the world’s history was seen to be absurdly insufficient 
and unreasonable, but for the time being no scientific interpreta- 
tion in lieu thereof appeared to be forthcoming. Hence followed 
a kind of intellectual interregnum, during which everything was 
vague, shifting; tentative. Meanwhile, however, things were not 
by any means standing still. The unceasing activity of inves- 
tigators in the special sciences resulted in vast accumulations 
of well-established facts, and thus yielded the materials in the 
absence of which nothing of real or permanent value could have 
been accomplished. And at the same time (largely, indeed, as a 
consequence of this extension upon all sides of the scientific 
domain) there was ever growing and deepening a conception of 
unbroken causation in cosmic changes, of the universality of law, 
and the unity of Nature and of natural processes—a conception 
in no small degree led up to by such discoveries as those of the 
undulatory theory of light and heat, and of the correlation of all 
the forces known to exact science. Thus, in spite of the tempo- 
rary suspense and hesitation, no time was being lost. As we can 
now see, the way was being slowly prepared for a great scientific 
generalization—a generalization which, overthrowing all the old 





* How fierce and obstinate was the opposition offered to the doctrine of evolution from 
this standpoint, we of the present day find it no easy matter to imagine. Even such 
man as Hugh Miller went so far as to declare that acceptance of evolution meant nullifica- 
tion of the central truths of Christianity. 
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positions once and for all, was in the sequel to alter absolutely 
and fundamentally the whole trend and current of thought, not 
only as regards the outer organic world and the phenomena pre- 
sented by it, but as regards also the countless practical problems 
in life and society, in morality and religion, which are forever 
pressing on us for solution. 

Such, in the briefest possible summary, was the general intel- 
lectual character of the period at which Mr. Spencer began the 
labors of his life. Even the sketch just given, crude and imperfect 
as it necessarily is, will help us to understand the growth of his 
own ideas, and their relation to the changing thought of the day. 

During the year 1842 Spencer, then in his twenty-second year, 
had contributed to a weekly newspaper, called The Nonconformist, 
a series of letters which were afterward republished in pamphlet 
form under the title of The Proper Sphere of Government. With 
the political doctrines of this production we have here no special 
concern, though it may be worth while to mention that the key- 
note is there struck of that famous doctrine of governmental non- 
interference, since so fully worked out and so frequently insisted 
on by the author. The pamphlet is significant for us from quite 
another point of view. In the attempt which is made in it to 
establish the nature, scope, and limits—that is, the fundamental 
principles—of civil government, there is everywhere implied a 
belief in the ultimate dependence of social organization upon 
natural causes and natural laws. In other words, society is from 
first to last regarded, not as a manufacture but as a growth—a 
view which, it may be remarked incidentally, though familiar 
enough in our own day, at all events in its theoretic aspects, was 
then little known, even as a matter of mere speculation. Through- 
out the entire argument there run the conceptions of gradual 
changes naturally necessitated, and of the possibility of a better 
and better adjustment of man, physically, intellectually, and 
morally, to the needs imposed by the conditions of social life. As 
Mr. Spencer himself wrote, many years later, “In these letters 
will be found, along with many crude ideas,” a“ belief in the 
conformity of social phenomena to invariable laws,” and “in hu- 
man progression as determined by such laws.”* All this revealed, 
even at so early a stage of mental growth, a marked tendency to 
regard the complicated and entangled phenomena of society from 
a strictly scientific point of view—as phenomena exhibiting rela- 
tions of cause and effect, and thus to be included in the realm of 
natural law. But it meant something more than this. The dis- 
tinct and conscious acceptance of the doctrine that society is a 
thing, not artificially pieced together, but of slow and natural 








* Reasons for Dissenting from the Philosophy of M. Comte. 
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growth, implied dissatisfaction with the current ideas of progress 
as an irregular and fortuitous process, and bore testimony to at 
least a vague germinal belief in a social development or evo- 
lution. 

The momentous questions thus raised and briefly dealt with 
by Mr. Spencer in this youthful production came in for more 
thorough and extended treatment a few years later in his first con- 
siderable work, Social Statics, which was published in 1850, when 
the author was just thirty years of age. The conception of this 
work had entered his mind not long after the appearance of the 
just-mentioned pamphlet; for, owing to the rapid growth and ex- 
pansion of his ideas at the time, Spencer soon became aware of 
the inadequacy of his handling of the various problems there 
opened up. “The writing of Social Statics,” he has since said, 
“arose from a dissatisfaction with the basis on which the doc- 
trines set forth in those letters were placed.”* Even the briefest 
comparison of the earlier and later books is sufficient to show the 
enormous strides which his mind had taken during the seven 
critical years which divide them one from the other. In Social 
Statics almost everything is made to turn upon the doctrine—pre- 
viously hardly more than hinted at—that from the very begin- 
ning of social life down to the present time there has been going 
on, and that there still is going on, a process of slow but none the 
less certain adjustment of the natures of men to society, and of 
the social organization to the natures of its constituent units: 
this adjustment being the result of a perpetual interaction be- 
tween units and aggregate which ever tends to bring them into 
more perfect adaptation the one to the other. Such adaptation, 
it is further shown, is produced by the direct action of circum- 
stances upon the natures of men, and by the preservation and 
accumulation by inheritance from generation to generation of 
the modifications thus initiated; though another process comes 
in for passing recognition—the process of the dying out of those 
individuals who fail to adapt themselves to the changing con- 
ditions of their environment: which process may be conversely 
stated as the survival of those only who so far change as to fit 
themselves to the necessities imposed upon them by the totality 
of their surroundings. Here, it will be seen, is a faint and partial 
adumbration of the doctrine of the survival of the fittest in the 
struggle for existence. Moreover, another important point is em- 
phasized—the point that all our social evils and imperfections are 
due to want of complete adjustment between men and the con- 
ditions of social life—are, indeed, nothing more than the tempo- 
rary jarring and wrenching of a machine the parts of which are 





* Reasons for Dissenting from the Philosophy of M. Comte. 
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not yet brought into thorough working order. Yet, as the pro- 
cess of adaptation is still continuing, and is in the nature of things 
tending ever to produce between units and aggregate a state of 
more perfect equilibrium, the inevitable if optimistic corollary 
is, that the evil which we deplore will in the end work itself out 
altogether, and that eventually all friction will entirely disap- 
pear: a prophecy which seems to point to a realization of the 
gorgeous dreams of speculators like Godwin and Condorcet, far 
as the arguments upon which it is based are seen to differ from 
their own. Finally, all these special changes in man and in 
society are regarded as phases only of a process of universal 
development or unfolding, which is everywhere conducing, in 
obedience to an inherent metaphysical tendency, to the produc- 
tion in man, as throughout the whole of the animate creation, of 
more complete individuation and higher and higher types. 

We thus see that, unlike Darwin and Wallace, Mr. Spencer 
approached the question of general evolution not from the organic 
but from the super-organic point of view—by the way of ethical 
and sociological investigations. His first conception of develop- 
ment was in the limited shape of progress—of development, that 
is, of man individually and in society. But Mr. Spencer’s was not 
the mind to rest content with these vague and partial glimpses of 
a stupendous truth. Before long he began to work his way round 
through researches of quite a different character, toward the affili- 
ation of these special and disjointed facts and inferences upon 
other facts and inferences of wider sweep and meaning. 

His labors upon Social Statics had led him up to a realization 
of the important truth that beneath all the much-debated ques- 
tions of morality and society lay the fundamental doctrines of 
biology and psychology ; and that any really scientific or efficient 
treatment of man as a moral being or social unit must depend upon 
a thorough study of the problems of life and mind. Full of these 
ideas he turned with increased enthusiasm to biological and psy- 
chological studies, and to the prosecution of various lines of re- 
search in connection with these two subjects a large part, though 
by no means the whole, of his energies was for some time de- 
voted. 

The ten years which followed—the years between 1850 and 
1860 (it is well to notice the dates, because, as we shall presently 
see, they have their own importance)—were years of great ac- 
tivity—an activity to be measured not so much by their produc- 
tiveness, though that was sufficiently remarkable, as by the amaz- 
ing growth and organization of ideas which took place in them. 
During this period some twenty-five exhaustive articles from 
Spencer’s pen were published in the leading organs of liberal 
thought; and in these articles, if we take them in the order of 
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their appearance, we can trace a gradual closing in from all sides, 
as it were, upon the great generalizations which were by and by 
to fall into their places as integral parts of a coherent systém 
of thought. As a matter of fact, these years may be regarded, 
from the point of view of subsequent achievement, as years of 
special and methodical training ; and these essays, diverse as they 
are in form and matter, as separate and tentative contributions 
toward the treatment of various isolated phenomena which were 
ultimately to be taken up in their interrelations and dealt with 
in the mass. It would be impossible here to subject these essays 
one by one to anything like close analysis, even if it would mate- 
rially further our present purpose to do so. But a few words 
must be devoted to their general drift and character; and, should 
one or two of them be made the subjects of special mention, it 
will not be because these are to be considered the most important 
in themselves, but simply because they are the most important 
for the object which at the moment I have in view. 

Probably the points which would most strike any one reading 
these essays casually and for the first time would be their strong 
grasp upon deep-lying principles, and their extraordinary origi- 
nality. On every page they reveal, be the subject what it may, 
an astonishing independence of thought, and an absolute freedom 
from all trace of traditional methods and ideas. It was this fresh- 
ness of treatment and firmness of touch which perhaps most at- 
tracted the attention of thoughtful readers when they were first 
published—for the most part anonymously—in the pages of the 
various English magazines and reviews. But, turning back to 
them to-day and regarding them in their mutual relations (as we 
are able to do now that they have long since been available in a 
collected and permanent form), we are impressed by something 
beyond the depth, clearness, and vigor of mind to which they 
everywhere bear witness. And that something is the essential 
unity of their thought, the oneness of idea which is throughout 
seen to underlie and inform the extraordinary diversity of mate- 
rials with which they deal. It matters not whether the author is 
concerned with the moot questions of physiology and psychology ; 
or with the intrinsic principles of a correct literary style; or with 
the changes of the sidereal system; or with ill-timed and hasty 
political panaceas; or with curiosities of social manners and be- 
havior: all these subjects are systematically approached from one 
point of view; all are made to cluster about and find interpreta- 
tion in one dominant hypothesis. And what is this hypothesis ? 
What is this great cardinal doctrine which is thus made to weld 
together subjects so diverse and even so incongruous that on any 
merely superficial examination they would never be supposed to 
possess anything in common? It need hardly be said that it is 
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the doctrine of development or evolution—a doctrine which mani- 
fests itself in every essay with continually increasing distinct- 
ness, and which is thus shown to be taking year after year a 
stronger and stronger hold upon the author’s mind and a deeper 
and deeper place in all his speculations. 

As early as the year 1852 he had published in a periodical en- 
titled The Leader a short but pithy paper on the Development 
Hypothesis, which was afterward referred to by Darwin, in the 
historical sketch prefixed to the Origin of Species, as presenting 
the general argument for the developmental as against the spe- 
cial-creation interpretation of the universe with remarkable co- 
gency and skill, But, while reasons were here briefly but clearly 
stated for a belief in the gradual development of all organisms, 
not excluding man, it must be remembered that the essay does 
not contain any indication of factors adequate to the production 
of the alleged effects. One process only is recognized—the pro- 
cess of direct modification by the conditions of life; and, as with 
this process alone it is obviously impossible to account for all the 
facts of organic creation, the way was left open to the uniformi- 
tarians to make good a temporary escape. 

But this noteworthy little paper, though it contained a kind 
of systematized confession of faith, was only, after all, a start- 
ing-point for a long and thorough investigation of various aspects 
of the subject with which it dealt. Its leading ideas, as I have 
said, came little by little to suffuse all his work, and in the years 
which followed they underwent consolidation and reached an ex- 
pression at once more definite and more complete. Was it a ques- 
tion of deducing a theory of population from the general law of 
animal fertility ? Then we find distinct recognition of an ad- 
vance from lower to higher brought about by excessive reproduc- 
tion and the continual pressure of rapidly multiplying organisms 
upon the slowly increasing means of support (a statement in re- 
gard to which we shall have a word to say further on). Did the 
discussion turn upon the elaboration on a scientific basis of a true 
philosophy of style? Then, along with the application to the 
special phenomena of expression of the general law of “the line 
of least resistance,” there is further reached the generalization— 
set down as applying to all products both of man and of Nature 
—of those two fundamental processes of evolution—the process of 
differentiation and the process of integration; since it is shown that 
a highly developed style “ will be, not a series of like parts simply 
placed in juxtaposition, but one whole made up of unlike parts 
that are mutually dependent.”* Are the right and wrong ob- 
jects and methods of education brought up for consideration ? 





* The Philosophy of Style. First published in the Westminster Review, October, 1852. 
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Then the answer given is firmly established upon the doctrine 
of a gradual unfolding of the mental faculties in obedience to 
natural law, the unfolding taking the form of a double-sidell 
change from the simple to the complex, and from the indefinite 
to the definite. So is it with all other subjects whatsoever. In 
the essay on Manners and Fashions, for example, emphasis is laid 
upon the truths that the various forms of restraint exercised by 
society as an aggregate over its individual members—such re- 
straints being now clearly differentiated into ecclesiastical, politi- 
cal, and ceremonial—are all natural developments from one pri- 
mordial form, and that the divergence of one from the other and 
of all from such primordial form takes place “in conformity 
with the laws of evolution of all organized bodies.” And once 
again a similar line of argument is followed out in the extremely 
attractive articles on the Genesis of Science and The Origin and 
Function of Music. Finally, in the elaborate essay on Progress: 
its Law and Cause, evolutionary principles are enunciated with 
the utmost distinctness. The law of progress is shown to con- 
sist in the transformation of the homogeneous into the hetero- 
geneous (a partial statement afterward completed by the addition 
of a factor for the time being overlooked *); and this process is 
illustrated by examples taken from all orders of phenomena, 
while the cause of the transformation is found in the law of the 
multiplication of effects, afterward brought out more fully in 
First Principles. In this essay, too, as in that on the Develop- 
ment Hypothesis, the general law of evolution is presented as 
holding good in the production of species and varieties, though 
here again direct adaptation to the conditions of existence is the 
only factor recognized as playing a part in the stupendous drama 
of unfolding life. 

I have said enough, I think, to show how active was the period 
with which we have just been dealing—active alike in original 
production and in the absorption of fresh material and the or- 
ganization of new ideas. But the enumeration of these five-and- 
twenty essays does not exhaust the record of Spencer’s labors dur- 
ing this time. His studies in psychology, of which the essays on 
The Universal Postulate (1853) and The Art of Education (1854) 
were the immediate results, took more systematic form about the 
date of the publication of the latter paper; and in 1855 the first 
edition of his Principles of Psychology made its appearance. As 
this work was subsequently included as a portion of the two vol- 
umes on the Principles of Psychology in the synthetic system, 
any analysis of its contents does not fall within the scope of the 
present paper. Two remarks may, however, be appropriately made 


* This additional factor being increase in definiteness. A change must consist in in- 
creasing heterogeneity and increasing definiteness, to constitute evolution. 
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in the present connection ere we pass on. In the first place, it is 
well that we should remind ourselves how enormously this book 
was in advance of the whole thought of the time—not the com- 
mon thought only, but the cultivated thought as well. It was in 
the fullest sense of the term an epoch-making book—epoch-mak- 
ing because it placed the study of mind, fheretofore in the hands 
of the metaphysicians as sterile a subject as it had proved in the 
days of medieval scholasticism, upon an entirely new and prom- 
isingly fertile basis. Hitherto, mental philosophy had concerned 
itself only with the facts of adult human consciousness. Spencer, 
realizing as we are now all able to realize, how little could ever 
be accomplished by this time-worn and superficial method, broke 
away from all the traditions of the schools, and started out on 
an original investigation of the phenomena of mind, in the wide 
sweep of which he took in not only the mental growth of children 
and savages, but also the phenomena of intelligence as displayed 
by the whole range of the animate world down to the lowest 
creatures. To quote his own words, “ Life in its multitudinous 
and infinitely varied embodiments has arisen out of the lowest 
and simplest beginnings by steps as gradual as those which 
evolved an homogeneous germ into a complete organism.” Start- 
ing from this conception, the author proceeds to treat of the 
whole subject of intelligence and its forms of manifestation from 
an evolutionary point of view; the Principles having “for their 
object the establishment by a double process of analysis and of 
synthesis, the unity of composition of the phenomena of mind, 
and the continuity of their development.”* My second remark 
is purely a personal one, yet one which has its interest and im- 
portance—though these are of a somewhat melancholy character 
—in any account of Mr. Spencer’s earlier writings. It was in con- 
sequence of overwork while producing the volume now referred 
to, that Mr. Spencer suffered a nervous breakdown which com- 
pletely incapacitated him for a period of eighteen months, and 
which, even after his general recovery, left him stranded in that 
condition of partial and varying invalidism in which he has con- 
tinued from that day to this, and under the burden of which all 
his subsequent great work has been done. 

It is not, I think, needful to pause, after even such a rapid 
summary of the activities of these ten momentous years, to say 
anything about the extraordinary perversion of judgment which 
has led critics from whom, having regard to their positions and 
general culture, something better was to have been expected, to 
treat these writings as “stock-writings,” and to refer to their 
author as having “the weakness of omniscience” and a desire to 





* Th. Ribot, English Psychology, p. 148. London, 1873. 
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discourse on a great diversity of subjects, from the nebular hy- 
pothesis to music and dancing. We are now, I believe, in a fair 
position to realize how much, or rather how little, these curiosi- 
ties of oracular criticism are really worth. So far from Mr. Spen- 
cer’s various essays during this epoch being merely examples of 
flippant journalistic versatility (as such remarks as we have 
spoken of would imply), we have seen how they are all united 
and held together by that thread of common principle and com- 
mon purpose which runs through them all. Random and unre- 
lated as they may appear to superficial or careless readers, they 
may, broadly speaking, be regarded as separate and methodical 
studies in preparation for a complete working out in general and 
in detail of the doctrine of universal evolution. 

And now, why have I devoted so large a portion of the present 
paper to the consideration and analysis of these earlier, more mis- 
cellaneous, and, as it might seem, less important of Mr. Spencer’s 
writings ? Passing over the fact that in the merest sketch of the 
growth and development of such a mind as his we are presented 
with a study of which it would not be easy to overrate either the 
interest or the value, I may say that I had hopes of achieving two 
objects by following the present course. In the first place, by 
thus making ourselves to some extent acquainted with the pro- 
gression and consolidation of Spencer’s thought, we have, I think, 
very materially aided in fitting ourselves for the study of those 
ideas in the full and highly developed forms in which they ap- 
pear in the pages of the Synthetic Philosophy; and, in the sec- 
ond place, it is by traveling together over this preparatory 
ground, as we have done, that we have been enabled to reach a 
vantage-point from which I trust it will now be easy for us to 
take such a survey of the general field as will help us to estimate 
with some degree of accuracy the real relation of Herbert Spencer 
to the great modern doctrine of evolution. 

And this is a question upon which I would fain make myself 
particularly clear, because it is one in reference to which there 
has long been and still is current an enormous amount of miscon- 
ception, not only among the mass of men and women (which would 
be only natural), but also, and as it seems a little strangely, among 
even the thoughtful and generally well informed. A vagueness 
and instability in the meaning of certain words in common use 
has been in this case, as in so many others, a main cause of con- 
fusion of ideas; another instance being thus furnished of the 
truth of Lord Bacon’s dictum that, while we fondly suppose that 
we govern our vocabulary, it not infrequently happens that, asa 
matter of fact, our vocabulary governs us, In the common speech 
of the day the word Darwinism is almost invariably employed as 
if it were absolutely synonymous with the word evolution: the 
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one is treated as being at all points not only coextensive but also 
cointensive with the other. Two noteworthy results of this indis- 
crimination are: first, that Darwin is habitually regarded as the 
author of the modern doctrine of evolution at large; and, sec- 
ondly, that this doctrine has, ever since the publication of his 
great work on the Origin of Species, become so intimately bound 
up with the special views therein contained, that by the correct- 
ness or incorrectness of those special views the whole theory of 
evolution is supposed to stand or fall. 

That this confusion, like all such confusions, has been fraught 
with many and varied philosophic drawbacks and dangers is a 
point which we need not here pause to emphasize; such draw- 
backs and dangers must be sufficiently patent to all. Here we 
are principally concerned with the entirely unjust and erroneous 
estimate of the historical significance of Mr. Spencer’s work, and 
consequently of the relations of Mr. Spencer himself to the great- 
est of modern generalizations, which originated from or which at 
least has been largely kept alive by the misconception of which I 
speak, 

To what extent this unjust and erroneous estimate has taken 
root, even in more cultivated thought, may be shown briefly and 
conclusively by one or two quotations. For example, we find the 
London Saturday Review remarking, in the course of an article 
on Prof. Tyndall’s famous Belfast address, that “what Darwin 
has done for physiology [!] Spencer would do for psychology, by 
applying to the nervous system particularly the principles which 
his teacher had already enunciated for the physical system gener- 
ally.” In much the same strain, and obviously under the sante im- 
pression that Mr. Spencer’s ideas were all obtained at second hand,* 
a gentleman whom we are sorry to detect in such carelessness— 
Colonel Higginson—writes, “It seems rather absurd to attribute 
to him [Spencer] as a scientific achievement any vast enlargement 
or further generalization of the modern scientific doctrine of evo- 
lution.” Once more, sketching out the college life of his friend, 
the late lamented Prof. Clifford, with whose untimely death so 
many brilliant promises came to naught, Mr. Frederick Pollock 
says, “Meanwhile, he [Clifford] was eagerly assimilating the 
ideas which had become established as an assured possession of 
science by Mr. Darwin, and were being applied to the systematic 
grouping and gathering together of human knowledge by Mr. 
Herbert Spencer.” And, finally (not to weary by needlessly 





* There has perhaps never been so original a thinker as Mr. Spencer who has had such 
a hard struggle to get or keep possession of the credit due to his own ideas. Not only is 
he thus reduced to the position of a mere aide-de-camp of Darwin, but many of his critics 
are never weary in insisting, spite of all disproof of their assertions, upon his vital indebt- 
edness to Auguste Comte. 
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multiplying quotations), a man whose name is of infinitely 
greater weight in the world of philosophy and of letters than 

that of the pert critic of the Saturday Review, or the gallant: 
American colonel, or the well-known English lawyer—a man 

from whom, on account of his own contributions to the study of 

psychology and of his wide and deep knowledge of England and 

English thought, a more correct judgment might have been 

looked for—I mean M. Taine—has thus summed up his view of 

Mr. Spencer’s work: “ Mr. Spencer possesses the rare merit of 

having extended to the sum of phenomena—to the whole history 

of Nature and of mind—the two master-thoughts which for the 

past thirty years have been giving new form to the positive sci- 

ences; the one being Mayer and Joule’s Conservation of Energy, 

the other Darwin’s Natural Selection.” 

Now, all this, to the extent to which expressly or by impli- 
cation it relegates to Mr. Spencer merely the labors of an adapter, 
enlarger, or popularizer of other men’s thoughts, is entirely false 
and unfounded—ludicrously false and unfounded, as the general 
survey of Mr. Spencer’s writings which we have just taken shows 
beyond the faintest shadow of a doubt. So far from its seeming 
“rather absurd” to credit to Mr. Spencer any great personal con- 
tribution to the formulation of the doctrine of evolution; so far 
from his being in any sense of the term a pupil or unattached fol- 
lower of Darwin, we have seen that he had worked his own way 
independently, from a different starting-point and through an en- 
tirely dissimilar course of investigation, to a conception of evolu- 
tion as a universal process underlying all phenomena whatsoever, 
before Darwin himself had made public his special study of the 
operation of one of the factors of evolution in the limited sphere 
of the organic world. A simple comparison of dates will serve to 
make this point sufficiently clear. The first edition of the Origin 
of Species was published in the latter part of 1859. The essay on 
the Development Hypothesis appeared in 1852; in 1855—or four 
years before the advent of Darwin’s book—there came the first 
edition of the Principles of Psychology, in which the laws of 
evolution (already conceived as universal) were traced out in 
their operations in the domain of mind; and this was followed in 
1857 by the essay on Progress: its Law and Cause, which con- 
tains a statement of the doctrine of evolution in its chief outlines, 
and an inductive and deductive development of that doctrine in 
its application to all classes of phenomena. Spencer’s independ- 
ence of Darwin is thus placed beyond possibility of question. 

Let it not for a moment be imagined that I am endeavoring in 
the slightest degree to underestimate the special value or impor- 
tance of Darwin’s magnificent work. Yielding him the fullest 
meed of praise for the great part which he undoubtedly played in 
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the development of scientific thought, I am aiming only to show, as 
can so easily be shown, and as simple justice requires to be shown, 
that it is altogether an exaggeration to speak of him as the father 
of the modern doctrine of evolution. What Darwin did was to 
amass an enormous number of facts from almost every department 
of biological science, and by the devoted labor, patient examina- 
tion, and long-searching thought of many studious years, to 
establish, once and for all, not the reality of evolution, nor even 
the laws and conditions of evolution, but the operation of one of 
the main factors of evolution—a factor which, though it had till 
his time entirely eluded the scientific mind, was yet required to 
render comprehensible a vast array of phenomena otherwise with- 
out interpretation. How near Mr. Spencer’s own investigations 
had led him to a realization of the process of natural selection, or, 
as he afterward called it, the survival of the fittest in the struggle 
for existence, we have already been able to remark, and he himself 
took occasion to point out, when in the course of his later work 
he came to deal more systematically with the whole problem of 
animal fertility and its practical implications.* But the factors 
mainly relied upon by him, in common with all pre-Darwinian de- 
velopmentalists, were the direct action of the environment and the 
inheritance, with increase, of functionally-produced modifications ; 
and as these processes, whatever might be their individual impor- 
tance (and this is probably somewhat underrated by scientists of 
the present day), were obviously incapable of throwing light upon 
a large part—perhaps the larger part—of the facts which pressed 
for explanation, the theory of evolution could not for the time 
being hope for inductive establishment. Darwin’s book put the 
whole question upon a new foundation, by exhibiting a process 
which did account for the hitherto unmanageable facts; and un- 
doubtedly it was thus to a large extent effectual in bringing the 
general theory into open court as an entertainable hypothesis. But 
while all this is freely conceded—while the greatness of Darwin’s 
work in itself, and its importance as a contribution to scientific 
thought, are acknowledged without hesitation, it has still to be 
remembered that that work was special and limited in character, 
and that with the general doctrine of evolution at large it had 
itself nothing whatever to do. The laws of evolution as a univer- 





*See Principles of Biology, vol. ii, p. 500, note. The whole of this very interesting 
note should be studied carefully, not only because it makes clear the scientific relations 
of Spencer and Darwin, but also for the foreshadowing which it contains of a reaction — 
against that exclusive recognition of natural selection which soon became typical of bio- 
logical students at large. In his little work, recently published, on The Factors of Organic 
Evolution, Mr. Spencer has opened the whole question up afresh, by showing that, to ob- 
tain a full view of the methods of evolution, other processes besides natural selection have 
to be taken into account. 
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sal process—a matter which the aims and objects of Darwin’s work 
did not lead him to touch—were worked out by Mr. Spencer quite 
irrespective of the special process of natural selection ; and when 
Darwin’s book appeared, that process fell into its place in Spencer’s 
genera! system, quite naturally, as a supplementary and not in 
any way as a disturbing element. Thusit appears that if any one 
man is to be looked upon as the immediate progenitor of a doc- 
trine which, in common phraseology, may be said to have been to 
some extent in the air, that man is not he who first elucidated one 
factor of its process in one domain of phenomena—the biological ; 
but rather’ he who first seized upon it as a universal law, under- 
lying all the phenomena of creation ; in a word, it is not Charles 
Darwin, but Herbert Spencer. 

One word only, in conclusion, about the train of causes which 
immediately led up to the projection of the vast work with which 
Mr. Spencer’s name is more particularly associated—the System 
of Synthetic Philosophy. | 

It was in 1858, while he was engaged on writing an essay on the 
Nebular Hypothesis, that there dawned upon him the possibility 
of dealing in a more systematic and connected manner than he 
had hitherto found possible, with those foundation principles of 
evolution to which he had been led by the miscellaneous studies 
of the past eight or nine years. The germ of thought thus im- 
planted forthwith began to develop with amazing rapidity, and 
before long assumed the proportions of an elaborate scheme, in 
which all orders of concrete phenomena were to fall into their 
places as illustrations of the fundamental processes of evolution. 
Thus the conception of evolution presented itself to him as the 
basis of a system of thought under which was to be generalized 
the complete history of the knowable universe, and by virtue of 
which all branches of scientific knowledge were to be unified by 
affiliation upon the primal laws underlying them all. Though a 
rough sketch of the main outlines of the system, as they occurred 
to him at the time, was mapped out almost immediately, it was not 
till the following year, 1859—a year otherwise memorable for the 
publication of Darwin’s book—that a detailed plan of the various 
connected works in which these conceptions were to be developed 
was finally drawn up; and not till 1860 that it was given to the 
small handful of readers interested in such subjects in the form 
of a prospectus. This prospectus included a brief summary of a 
proposed series of ten volumes, embracing thirty-three divisions 
or topics; and any one who cares to take the trouble of comparing 
it, as it stood when it first saw the light, thirty years ago, with the 
contents of the different volumes and portions of volumes which 
have been published up to the present time, will, I think, be as- 
tounded to observe the singular correspondence between them—a 
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correspondence which shows how fully and accurately Spencer 
himself must have had the whole vast plan marked out in his 
mind, even down to the veriest details, before he sat down to 
commit himself to the penning of a single line. 

And here, having followed Mr. Spencer to the verge of the great 
undertaking to the prosecution of which he has devoted the ener- 
gies of his after-life, we draw our paper to a close; our present 
purpose not embracing any direct consideration of that undertak- 
ing in itself. The hope which we have ventured to entertain is, 
that even such a rapid review as we have thus taken of the earlier 
period of Mr. Spencer’s intellectual activity may prove to be not 
altogether without its uses to the earnest student of that wonder- 
ful series of works which, by the common consent of all those most 
entitled to judge, have won for their author a foremost place 
among the greatest thinkers of all time. 


pti 





SCIENCE AND FINE ART.* 
By EMIL DU BOIS-REYMOND. 


Il. 
[Concluded.] 

N still another side the development of photography has 
secured instructive data for art. In the year 1836 the broth- 

ers William and Edward Weber, in their famous work on the 
Mechanism of the Human Organs of Locomotion, represented a 
man walking in the positions which it was theoretically supposed 
he must go through during the time of making astep. Thestrange 
feature was remarked that while the pictures corresponded at the 
beginning and the end of the step, when the man for a short time 
had both feet on the ground, with the representations which the 
painters had always given of a walking man, in the middle of the 
step, when the moving leg was swinging by the stationary leg, the 
most eccentric and ludicrous spectacle was presented. The man 
appeared, like a drunken street musician, to be stumbling over his 
own feet. Never had anybody seen a walking man in such a situa- 
tion. The brothers Weber proposed on the last page of their work 
to test the correctness of their schematic drawings by the aid of 
the stroboscopic slides of Stampfer and Plateau, as in the figures 
of Horner’s dedaleum,+ which has curiously come. back to us 
from America as a novelty under the name of the zoetrope or 





* Address on Leibnitz Commemoration-day in the Academy of Sciences at Berlin, July 
8, 1890, 

+ Philosophical Magazine, etc., January, 1834, Ser. III, vol. iv, p. 36. Poggendorff’s 
Annalen, etc., 1834, vol. xxxii, p. 650. 
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vivantoscope; but it is still not clear whether their purpose was 
carried out, ; 

Dr. William Weber lived to see himself and his brother fully 
sustained, after nearly half a century, by instantaneous photog- 
raphy. Mr. Eadweard Muybridge, of San Francisco, applied it 
in 1872, at the suggestion of Mr. Stanford, to fix the attitudes of 
horses in the successive positions of different paces. The same 
phenomena were revealed in the photographs as in the Webers’ 
schematic drawings. Pictures came out the like of which nobody 
believed had ever really been seen.* Directed upon street scenes, 
processions, etc., the camera took many views of men in quite as 
astonishing positions as those which the brothers Weber had at- 
tributed to them on theoretical grounds. It was not different 
with the wonderful series of pictures of a flying bird and its wing- 
strokes which M. Marey has obtained with his photographic gun.t 

The explanation of these facts is evidently that, when an object 
moves with periodically varying velocities, we get a stronger and 
more durable impression of the situations in which it halts, and a 
weaker and more fugitive one of those in which it moves swiftly. 
Even without knowing this law, no painter will represent the 
Black Forest clock in a peasant’s room with a vertical pendu- 
lum, for, if he did, every observer would ask why the clock was 
stopped. For the pendulum, when it has swung to one side and 
is about to return, necessarily stops for an instant, and this situa- 
tion of pausing at one side impresses us more strongly than the 
one in which the pendulum is passing through its point of equi- 
librium with the greatest velocity. It is the same with the alter- 
nately swinging legs of the walking man: he pauses longer in 
the position in which both of his legs are at rest, and for the 
shortest time in that in which the moving leg swings in front of 
the resting leg. The last position and those near it, therefore, 
make substantially no impression upon us. We figure to our- 
selves the walking man, and the painter represents him accord- 
ingly in the position in which between two steps he touches the 
ground with both feet. 

Something very curious is observed in the running of the 
horse. No matter ‘how frequent the intervals at which the pict- 
ure is taken, we never get the usual figure of a racing or hunting 
horse as it comes to us from England, and as we see it in the 
pictures that are hung up in the show-windows of the shops at 
the time of races and hunts, and as it in fact strikes our eyes on 





* The Horse in Motion, as shown by Instantaneous Photography (London, 1882)—now 
published under the title Animal Locomotion ; an Electro-photographic Investigation of 
Consecutive Phases of Animal Movements, ete. 

t Développement de la Méthode graphique par l’emploi de la Photographie. Supplé- 
ment, etc. Paris, 1885, pp. 12 et seg. 
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looking at the horse in motion. A difference may be marked here 
from what is the case with man; for, among the pictures of men 
walking, taken casually or methodically, besides those which are 
never seen with the eye, some also appear which correspond with 
the common idea of a walking man. The difference depends upon 
the fact that the moment in which the outstretched fore legs of 
the racing horse make their longer pause does not coincide with 
the one in which the backward-thrown hind legs do so. Both of 
these situations are apt to impress themselves upon the eye and 
blend in the resultant conception of the racer, but instantaneous 
photography catches them one after the other. 

An American illustrated journal, in 1882, had a picture of a 
hurdle-race, in which all the horses appeared in real attitudes, bor- 
rowed from the Muybridge photographs, as only the fast-receiving 
plate can see them. Prof. Eder, of Vienna, communicated these 
suggestive sketches to us in a paper on instantaneous photography,* 
and a rarer spectacle is hardly conceivable. But when the series 
of pictures of a periodically moved object taken at sufficiently 
short intervals, whether it is presented to the eye in the deda- 
leum or each. picture is illuminated for an instant in its passage, 
is well projected, the original thought of the Weber brothers is 
realized : the periodical motion, dissected as it were into differential 
pictures, is integrated again into an impression of the whole, and 
the accuracy of the apparently false pictures is demonstrated. 
The latter experiment has been worked out by Mr. Muybridge 
himself in his zodpraxiscope, and among us by Herr Ottomar 
Anschiitz, who manages instantaneous photography with extraor- 
dinary skill, in his electrical stroboscope. In both methods we 
see men and horses walking, running, jumping; but there is still 
one thing to be remarked—that is, that since the length of the 
passage past the eye of one of the slits of the deedaleum or of the 
illumination of the directly visible picture is the same for all the 
pictures, the appearance of the whole impression of the move- 
ment is a little different from the view of the same movement 
itself. That the position in which both feet of the walking man 
are standing nevertheless preponderates in the impression, is due 
to the fact that the motion of the legs becomes slower in ap- 
proaching this position, so that their rapidly recurring pictures 
nearly cover one another. ' 

The series of instantaneous pictures of an athlete during a 
severe exercise, which Mr. Muybridge and Herr Anschiitz have 
taken, are in themselves a rich source of instruction in the rep- 
resentation of the nude. Herr Anschiitz’s stroboscope shows us 
the spear-thrower and the quoit-caster in the different stages of 





* Die Momentphotographie, Vienna, 1870, p. 70. ‘ 
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their greatest strain: we see their muscles swell and contract, 
while at last the missile still appears in the picture after it has 
been thrown; for it can not move faster than the hand at the mo- 
ment it leaves it. Equally useful are the instantaneous photo- 
graphs of domestic and wild animals of all kinds which Herr 
Anschiitz has taken destined to be to the animal painter. 

Instantaneous photography has been applied with surprising 
results, as every one knows, even to the surf in storms. But the 
sea painter must not forget, in the use of such pictures, that our 
eye can not see the waves as the quickly perceiving plate does, 
and that one may therefore easily give us a picture of them as 
incorrect in some respects as that of the stationary clock or of the 
man stumbling over his feet. 

Finally, the former method of representing lightning as a fiery 
zigzag is,as Mr. Shelford Bidwell has very recently shown by 
the evidence of two hundred instantaneous photographs, quite as 
false as were the old pictures of racing horses. Mr. Eric Stuart 
Bruce has, indeed, tried to save the zigzag lightning of the artists 
by seeing in it the reflection on the cumulus clouds; but we can 
not understand how an acute-angled zigzag can be produced in 
that way.* 

Prof. von Briicke has in a special essay worked out the rule 
for the representation of motion in art,+ which, like the laws of 
the combination of colors, has been unconsciously followed by the 
masters. From photography in natural colors, of which artists 
and laymen continue to dream and hope much, there is unhappily 
not only for the immediate future, but, on theoretical grounds 
which experience will hardly contradict, for all the future, little or 
nothing to be expected. There is a question whether photography 
will not have an unfavorable influence in the arts of reproduc- 
tion, copper-engraving, lithography, and wood-engraving, whose 
place it is taking to a widening extent. So faithful is it that it 
even in a certain sense depreciates the original pictures of the old 
masters by making them common property. 

Is it possible that it should not seem wholly superfluous to 
speak here of the advantage which the study of anatomy affords 
to the artist ? Has not the Borghese gladiator suggested the 
conjecture of anatomical mysteries among the Grecian artists as 
the only means by which they could achieve so perfect a repre- 
sentation of the uncovered male body? Did not Michael Angelo 
acquire by long years of anatomical study the knowledge that 
justified the unparalleled boldness of his attitudes and foreshort- 
enings of the body, which have remained to this day the object 





* Nature, ete., No. 1076, vol. xlii, June 12, 1890, p. 151; No, 1078, June 26, p. 197. 
t Deutsche Rundschau, 1881, Bd. xxvi, p. 9 ef seg. 
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of the admiration of naturalists like Prof. Henke and Prof. yon 
Briicke ?* Are there not institutions maintained by the state 
wherever art is systematically cultivated for the purpose of giv- 
ing youth opportunity to train the eye on the cadaver to a clearer 
perception of what can be seen in the living body beneath the 
skin? Have not three of the later members of this Academy been 
commissioned in succession to give such instruction here in Ber- 
lin? Finally, have we not excellent manuals of anatomy pre- 
pared especially for artists ? 

But the most distinguished art-writer of our day, who assumes 
a tone of authority that no Lessing exercised, and who enjoys at 
home the honor and fame of a Lessing, Mr. Ruskin, in his lectures 
at the Art School in Oxford, on the Relation of Science to Art, 
expressly forbids his pupils busying themselves with anatomy. 
Likewise, in his preface, he laments the deleterious influence 
anatomy had on Mantegna and Diirer, in contrast with Botticelli 
and Holbein, who kept themselves free from it. “The habit of 
contemplating the anatomical structure of the human form,” he 
says later on, “is not only a hindrance but a degradation, and 
has been essentially destructive to every school of art in which it 
has been practiced”; and he adds to this that under its influence 
the painter, as in the case of Diirer, sees and portrays only the 
skull in the face. “The artist should take every sort of view of 
animals except one—the butcher’s view. He is never to think of 
them as bones and meat.” + 

It would be a waste of time and trouble to refute such er- 
rors, and demonstrate what an indispensable help the artist 
finds in anatomy, without which he would be groping as in 
a fog. It is very nice for him to depend upon his eyes, but 
still better to have learned, for example, in what the female 
skeleton is different from the male; why the knee-pan follows 
the direction of the foot when the leg is stretched out, but does 
not when it is bent; why the profile of the upper arm with the 
hand supine is different from the profile in pronation ; why the 
furrows and wrinkles of the face run as they do in relation to the 
muscles beneath them. Camper’s facial angle, although it has 
been dethroned for more important objects by Herr Virchow’s 
basal-angle, furnishes a great deal of information. How, without 
acquaintance with the skull, a forehead can be modeled, or the 
figure of a forehead like that of the Jupiter of Otricoli or of the 
Hermes can be understood, is hardly comprehensible. It is true 
that anatomical forms may be abused by fantastic exaltation, as 
has been often remarked with respect to Michael Angelo’s suc- 





* Deutsche Rundschau, 1875, vol. v, p. 216; 1890, vol. Lxii, p. 26; vol. Ixiv, p. 413. 
¢ The Eagle’s Nest. Ten Lectures on the Relation of Natural Science to Art, 1887, pp. 
167, 168, 
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Cessors ; but there can be no better counteractive to this Michael- 
angelesque mannerism than an earnest study of the real. Anda 
little comparative anatomy protects against such faults as that 
which overtook a very famous master, who made a joint too many 
in the hind leg of a horse; or, as we see on the Fontaine Cuvier 
near the Jardin des Plantes, to the diversion of the naturalist, a 
crocodile bending its stiff neck so far back that the snout almost 
touches the side of the animal. 

Weare, however, the less astonished at Mr. Ruskin’s judgment 
when we learn that he also lays t. e ban upon the study of 
the nude as upon that of anatomy. It Should extend, he says, no 
further than health, custom, and propriety permit the exposure of 
the body, for which the use of anatomy would certainly be limited. 
It is well that propriety, custom, and health permitted more free- 
dom on this point among the Hellenes than exists in England. 
Fortunately, the English department of the Jubilee Exhibition 
four years ago gave us opportunity to satisfy ourselves that Mr. 
Ruskin’s dangerous paradoxes had not been carried out, and 
allowed us to forget them in the sight of Mr. Alma Tadema’s and 
Mr. Herkomer’s magnificent contributions. Mr. Walter Crane’s 
charming series of pictures, which adorn our book tables, have 
also risen up against Mr. Ruskin’s absurd doctrine. 

In the same lectures Mr. Ruskin assailed the theory of selec- 
tion and descent with great vigor, and attacked the censure, based 
upon it, of artists’ pictures representing vertebrates with more 
than four extremities. He said: “Can any law be conceived 
more arbitrary or more apparently causeless? What strongly 
planted three-legged animals there might have been! What 
systematically radiant five-legged ones! What volatile six- 
winged ones! What circumspect seven-headed ones! Had Dar- 
winism been true, we should long ago have split our heads in two 
with foolish thinking, or thrust out, from above our covetous 
hearts, a hundred desirous arms and clutching hands,and changed 
ourselves into Briarean cephalopods.” * 

It is clear from these words that this false prophet had no 
notion of what we in morphology call a type. Can it be necessary 
to tell Sir Richard Owen’s and Prof. Huxley’s countryman that 
every vertebrate has as the foundation of its body a vertebral 
column, expanding in front into the skull, and contracting behind 
into the tail; encircled in front and behind by two bone girdles, 
the pectoral and the pelvic arches, from which depend the fore 
and the hinder extremities, regularly jointed ? That paleontology 
has never discovered a vertebrate form divergent from this type 
is certainly a striking argument in favor of the theory of descent 





* The Eagle’s Nest, p. 204. 
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and against the doctrine of special creations; for it is not easy to 
see why a free creating power should impose such limitations 
upon itself. So little does Nature vary from the once given type 
that teratology traces deformities back to it. None of these are 
real monstrosities ; not even those with only one eye in the middle 
of the forehead, in which Herr Exner looked for the original of the 
Cyclops, while Flaxman erroneously gave Polyphemus three eyes, 
a third in the forehead, besides the two normal but blind eyes, 
Real monsters are those invented in the youth of art by an un- 
tamed power of portrayal—winged forms, originally derived from 
the East: the bulls of Nimroud, the Harpies, Pegasus, the Sphinx, 
the griffin; Artemis, Psyche, the Notos from the Tower of the 
Winds, the Victory, the angels of the Semitic-Christian cycle. 
A third pair of extremities (and a fourth appears in Ezekiel) is 
not only paratypically but mechanically absurd, for the muscles 
needed to move them are wanting. With happy tact, Schiller 
has avoided, in the Battle with the Dragon, endowing the mon- 
ster with the usual wings; and Retsch in his illustrations fur- 
nished it with a form so possible in comparative anatomy that 
one might have fancied the plesiosaurus or a zeuglodon had re- 
turned and become a Jand-animal. 

To the winged figures may be added, as similar abominations, 
the Centaurs with two chests and stomachs and double viscera, 
and Cerberus and the hydra with many heads on many necks, 
warm-blooded hippocamps and Tritons, whose bodies, without 
hinder extremities, end in a cold-blooded fish, a conception at the 
thought of which even Horace was shocked. If they had had at 
least a horizontal tail-paddle, one might find in them a kind of 
cetacean. More easily borne are the cloven-footed fauns, horns, 
pointed ears, and hoofs of which have been inherited by our devil, 
whose menaces, therefore, in Franz von Kobell’s witty apology, 
Cuvier laughed at as those of a harmless vegetable feeder. The 
heraldic beasts, like double eagles and unicorns, set up no claims 
to art, and are protected by historical prescription against the 
criticism they intrinsically deserve. 

It is a remarkable example of the accommodating disposition 
of our sense of beauty, that though we are well instructed in the 
principles of morphology, our eyes are not more offended by some 
of these false creatures, such as the winged figures of Nike and 
the angels; and it would perhaps be pedantic and idle to forbid 
artists these time-honored rather symbolical representations, of 
which the greatest masters of the best periods have only made a 
very moderate use. But such indulgence has its limits. The 
giants in our Gigantomachia, whose thighs change at half their 
length into serpents, and which, instead of two legs, stand on two. 
vertebral columns running out into heads, with separate brains, 
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spinal marrows, hearts, intestinal canals, lungs, kidneys, and 
sense-organs, are and remain an intolerable sight to the mor- 
phologically cultivated eye, and prove that, although the sculp- 
tors of Pergamon were superior in technical ability to their pre- 
decessors of the age of Pericles, they were inferior to them in re- 
finement of artistic feeling. They were perhaps pardonable, so 
far as tradition bound them, for making giants with snakes’ legs. 
The hippocamps and the Tritons with horses’ legs and double 
fish-tails which disfigure the railings of our Schlossbriicke, come 
from another time, when the antique still ruled unrestrained and 
morphological standards were less common property than they 
are now. But it is a matter of deep moment to us, if a famous 
painter of the present suffers such monstrosities, issuing from 
the trunk, as sleek, sheeny salmon hardly concealing the line 
between the human skin and the scales, to dance realistically 
on the cliffs or splash around in the sea. The multitude ad- 
mires such blue sea-marvels as works of genius; what a genius, 
then, must Héllen-Breughel have been! 

Singularly enough, the primitive men in the caves of Péri- 
gord, contemporaries of the mammoth and the musk ox in 
France, and the Bushmen, whose paintings Herr Fritsch discov- 
ered,* only painted the animals known to them as truly as they 
could, while the comparatively highly civilized Aztecs outran all 
that is Oriental in abominable inventions. It almost seems as if 
bad taste belonged to a certain middle stage of culture. It fol- 
lows from what we have said that anatomical instruction in art 
schools should not be confined to osteology, myology, and the 
theory of human motion, but should take pains to inculcate in 
the pupils—not a very hard thing—the fundamental principles of 
vertebrate morphology. 

It should be the task of botanists to expose the breaches of 
the laws of the metamorphoses of plants which meet them so 
frequently in the acanthus arabesques, palmettos, rosettes, and 
scroll ornaments that are borrowed from the antique. But for 
obvious reasons these offenses do not afflict the student of plants 
so painfully as malformations of men and animals, repulsive to a 
sound taste, affect the comparative anatomist. Moreover, a more 
wholesome turn has lately come over floral ornament. When in 
the Renaissance the Gothic was displaced by the antique, art was 
impoverished of ornamental motives. The richness of invention, 
the naive observation of Nature, of which the rows of capitals 
in many cloisters bear witness, yielded gradually to a conventional 
schematism at the base of which was nothing real. But as Rauch 
at Carrara, instead of the eagle of a statue of Jupiter, made 





* Drei Jahre in Siidafrica. Reiseskitzzen, etc. Breslau, 1868, pp. 99, 100. 
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his studies for the birds of his monument upon a golden eagle 
which was captured there, so art began about the middle of the 
century to free itself from this dead conventionalism, and, com- 
bining truth to Nature with beauty, applied itself again to the 
observation and appropriation of the world of living plants 
around us, Japanese art long ago struck out the right way in 
this region, and has been an inspiring motive for us. The minor 
decorations of the house, and the decorations of women’s cloth- 
ing, have been most happily enriched by it. 

Perhaps the naturalist will be accused of a lack of logical 
sequence if he, in another direction, renounces regard for the laws 
of Nature in art. The thousand soaring and flying figures in the 
art works of ancient and modern times undoubtedly defy the 
universal and fundamental law of gravitation quite as much as 
the most offensive creation of a perverted fancy defies the funda- 
mental laws, vital only in a few adepts, of comparative anatomy. 
Still, they do not displease us. We should rather see them with- 
out wings than with paratypical wings which could not be of use 
when of the usual size and without an immense muscular devel- 
opment. We are thus not shocked at the Sistine Madonna stand- 
ing on the clouds and the figures beside her kneeling on the same 
impossible ground. The face of Ezekiel in the Pitti Palace is less 
acceptable. On the other hand, to mention later examples, in 
the procession of the gods hastening to the help of the Trojans, 
by Flaxman, Cornelius’s Apocalyptic horseman, and Ary Schef- 
fer’s divine Francesca di Rimini, which Gustave Doré hopelessly 
tried to rival, our pleasure is not disturbed by the unphysical 
character of the positions. We likewise do not object: to Flax- 
man’s Sleep and Death bearing the body of Sarpedon through 
the air. 

Herr Exner, in his admirable address on the Physiology of 
Flying and Soaring in Plastic Art,* tries to answer the question 
why these impossible representations of conditions never seen 
in man or beast, appear so natural and unexceptionable, I can 
not agree in the solution with which he seems prepossessed. He 
thinks that we experience something similar in ourselves in swim- 
ming, and that in diving we see persons swimming over us, as 
we would in flying. If we reflect within how short a time swim- 
ming has been made more general among civilized men, and 
how recently it has become an exercise of women, who are no less 
pleased with the soaring figures, doubt arises concerning Herr 
Exner’s explanation. It would be even hazardous to appeal in a 
Darwinian fashion to an atavistic impression coming down from 
the fish age of man. And are not the sensations and the views 





* Vienna, 1882. 
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of the skater still closer to those of a flying, soaring being than 
those of the swimmer? More pleasing to me is Herr Exner’s re- 
mark, which I have also made myself, that under especially 
favorable bodily conditions we occasionally have in dreams the 
inspiring illusion of soaring and flying. Thus— 
. “in each soul is born the pleasure 
Of yearning onward, upward, and away, 
When o’er our heads, lost in the vaulted azure, 
The lark sends down his flickering lay ; 
When over crags and piny highlands 
The poising eagle slowly soars, 
And over plains and lakes and islands 
The crane sails by to other shores.” 


Who would not ever and ever again with Faust strive to reach 
the setting sun and to see the still world in eternal twilight at 
his feet ? But what we should be glad to do, we are glad to hear 
of in song and to see in pictures before our eyes. The longing 
to rise in the ether, to travel in the sky, and similar visions, 
still come to the help of the old delusion of mankind concerning 
the heavenly abode of the blessed away up in the starry canopy, 
to which Giordano Bruno put an end; but not so completely 
but that we sometimes fail to realize how terrible a journey in 
endless, airless, frigid space would be to us, in which even a swift, 
steadily flying eagle could only after long years light upon a 
planet of doubtful habitability. 

What, now, can art do for science in return for so many and 
various services ? Aside from external matters, like the represen- 
tation of natural objects, it does not offer much of a different 
character from the reaction of the painter’s experience in the 
mixing and combination of colors, on the doctrine of colors, an 
effect which is indeed not comparable with that of the retroac- 
tion of music on acoustics. The ancients had a canon of the pro- 
portions of the human body, attributed to Polycletes, which, how- 
ever, as Herr Merkel has lately charged * applied, to the disad- 
vantage of many an ancient work of art, only to the grown figure; 
a deficiency which Gottfried Schadow first systematically reme- 
died. ‘This theory has lately become the foundation of a very 
promising branch of anthropology—anthropometry in its applica- 
tion to the races of men. 

If we extend our idea of art so as to include artistic thought 
and creation, there will not then be wanting relations and tran- 
sitions between artist and naturalist, how far soever their paths 
may diverge. Yet it is not certain that an artistic conception of 
its problems would redound wholly to the good of natural sci- 











* Deutsche Rundschau, 1888, vol. lvi, p. 414. 
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ence. The perversion of German science under the name of natu- 
ral philosophy at the beginning of the century was as much of 
sesthetic as of metaphysical origin, and even Goethe’s scientific 
efforts had the same background. This artistic comprehension 
of the problems of Nature is defective because it is satisfied to 
stop with the finely rounded figures, and does not press onward 
to the causal connections of the fact, to the limits of our under- 
standing. It suffices, where it is concerned with the perceptions 
of the resemblances of organic forms with plastic fancies, as in 
the plant stem or the vertebrate skeleton; it fails when, as in 
the theory of colors, instead of mathematically and physically 
analyzing, it satisfies itself with the contemplation of presump- 
tively original phenomena. It was reserved for Herr von Briicke 
to trace the colors of dark media, on which Goethe based his Far- 
benlehre, and which to this day spread confusion instead of 
clearness in many German heads, by the aid of the undulatory 
theory to its true source. The difference between artistic and 
scientific treatment is prominently set forth in this incident.* 

Yet it should not be said that artistic feeling may not be of 
use to the theoretical naturalist. There is an esthetic of research 
which strives to impart mechanical beauty in the sense in which 
we have defined it to an experiment; and the experimenter will 
not regret having responded as far as possible to its demands, 
At the transition-line between the literary and the scientific pe- 
riod of a nation’s civilization, there rises, under the influence of 
the declining and that of the ascending genius, a tendency to a 
more vivid representation of natural phenomena, as is illustrated 
in France by Buffon and Bernardin de Saint-Pierre, and’ in Ger- 
many by Alexander von Humboldt, in whom it continued vital 
till extreme age. In this sense, as I have once said here and set 
it forth as a desirable end, a strictly scientific treatise may under. 
a tasteful hand become an art-work like a novel.+ The attain- 
ment of perfection in this direction will reward the naturalist for 
the labor, for it affords the best means of proving the faultiess 
accuracy of the chain of reasoning comprehending the results of 
his observations. And in examples of this kind of beauty, which 
often flows unsought and unconsciously through the pen of talent, 
no lack will be found in our Leibnitz.—Translated for The Popular 
Science Monthly from the Deutsche Rundschau. 








Tue deepest sounding yet found in the Mediterranean Sea was obtained by an 
Austrian expedition in July, 1891, between Malta and Orete, 14,486 feet. At 224 
miles southeast of this, a sounding of 13,148 feet was taken. 





* Poggendorff’s Annalen, etc., 1853, vol. Ixxxviii, p. 368 ef seg. Die Physiologie der 
Farben. Second edition, p. 104. 
+ Ueber eine kaiserliche Akademie der deutschen Sprache. Reden, etc., vol. i, p. 160. 
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CAVE DWELLINGS OF MEN. 
By W. H. LARRABEE. 


TORIES of men who lived or worked in caves abound in his- 
tory, mythology, and folk-lore tales, The youthful imagina- 
tion is charmed with accounts of robbers’ caves, from that of the 
forty thieves down to those described in Gil Blas and those which 
are associated with the robber period of the history of the Mis- 
sissippi Valley. Mythology furnishes caves of giants, those to 
which heroes have resorted, and the homes of supernatural beings 
or of gnomes like the Niebelungen and the “little people.” Such 
stories are suggested by the obvious fact that a cave may afford a 
safe and convenient place of refuge when no better is at hand; 
and their imaginative features are the outcome of the rarity or 
remoteness of experiences of cave-life within historic times—dis- 
tance lending enchantment to the view. 

Tribes of cave-dwelling men, or troglodytes, are described by 
ancient writers as having lived in Egypt, Ethiopia, on the borders 
of the Red Sea, and in the Caucasus. The Red Sea region was 
called by the Greeks from this fact Troglodytice. Some of the 
ancient caves in Arabia are still occupied by Bedouins. 

The caves of the troglodytes near Ain Tarsil, in Morocco, 
which have been visited by Balanza and Sir Joseph Hooker, an“ 
described by a correspondent of the London Times, are situated 
in a narrow gorge, the cliffs of which rise almost perpendicularly 
from a deep valley, and are cut in the solid rock at a considerable 
height from the ground. In some places they are in single tiers, 
and in other places two or three tiers, one above the other, and 
inaccessible except by ropes and ladders. The entrances give ac- 
cess to rooms of comfortable size, furnished with windows, which 
were in some cases connected with other smaller rooms, also fur- 
nished with windows. The appearance of the caves, attesting that 
great pains were taken to secure comfort, is hardly consistent with 
the conception of the troglodytes as savages, which has been drawn 
from Hanno’s account of them. Caves have been much used for 
burials, and havé suggested the form of various artificial burial- 
places. The ancient Egyptians used natural caves or hollowed 
out artificial ones, preparing elaborate suites of chambers, ante- 
chambers, and recesses, and adorning them with brilliant paint- 
ings and art-works of religious significance. The recovery and 
exploration of these tombs constitute one of the most interesting 
and profitable branches of modern archeological research. The 
most ancient real-estate transaction recorded in a historical book 
is the purchase of the cave of Machpelah from the children of 
Heth by Abraham, to be his family burial-place; and it is still 
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guarded as such at Hebron by a Mohammedan mosque, which 
only the children of the faith and no infidel can pass, 

Remarkable vestiges of the cave-life of antiquity may be seen 
in the rock-hewn city of Petra in Edom, some fifty miles south of 
the Dead Sea. The valley in which it stood is lined on either side 
with the remains of tombs, temples, and perhaps habitations, 
excavated out of the rock. These structures are supposed to date 
from a remote antiquity. In later times they were faced with 
architectural fronts of a more or less imposing character. They 
are believed to have been used chiefly as places of burial. But 
there is reason to suppose that most of them were originally in- 
tended and used as habitations. Many of the chambers have no 
resemblance to tombs, but are such as a primitive race would 
construct to live in. Most of these have closets and recesses suit- 
able for family uses, and many have windows in front, which 
would be superfluous in tombs. It may be that in the course of 
time, as customs and people changed, these chambers were aban- 
doned for other houses, to be subsequently used as places of 
sepulture. 

Evidences are found in caves the world over of their use by 
prehistoric men from the stone ages down—so frequently as to 
indicate that they were at one or more periods the usual dwell- 
ings of the race, and archzologists have based upon them the 
type or types of cave-men. The evidences of human abode are 
often found mingled with traces of animals, some of extinct spe- 
cies, which seem to have shared man’s occupancy or contested 
with him for it, or to have possessed the caves alternately with 
him. They have furnished fruitful fields for archeological and 
geological research, and the excavation of them has afforded valu- 
able information concerning the condition and surroundings of 
the most primitive men, and incidentally as to the age in which 
they lived. The most noted localities where the earlier finds of 
ancient stone implements were made in France were habitations 
of cave-dwellers or in the immediate vicinity of such habitations, 
and the science of paleolithic archeology was thus based in its 
beginning upon the relics left by men of this type. In Kent’s 
Cavern, Torquay, which was one of the first of these paleolithic 
abodes to be studied in England, human bones or articles of 
human manufacture have been found in two or three different 
strata, the oldest ones under conditions betokening extreme an- 
tiquity and in company with the remains of animals that were 
extinct long before the historical period. The first discoveries 
here were among the earliest evidences that were obtained of 
man’s having had a greater antiquity than had till then been 
ascribed to him, and were received incredulously by a public 
which the thought struck as contradictory to revelation. The 
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cave was examined year after year by scientific committees. The 
findings were confirmed, and shown to be in place and so situated 
as to forbid the supposition of the human remains being of more 
recent origin than the accompanying deposits. Similar remains 
have been found in many caves in all countries, and now consti- 








Fic. 1.—CorrntTuian Toms at Petra. 


tute only one among several kinds of evidences of man’s glacial 
and preglacial existence. A cave at Cravan, near Belfort, France, 
appears to have been extensively used as a prehistoric burial- 
place of the polished-stone period. It contained a number of 
skeletons in such positions as suggested deliberate arrangement, 
and with them were beautifully ornamented vases, polished-stone 
bracelets, and a mat of plaited rushes. The cave of Marsoulas, in 
the Haute-Garonne, France, was inhabited by man several times 
during the paleolithic age. The relics of what is designated as 
the second occupation are interesting on account of the specimens 
of artistic taste they afford. Besides the usual instruments of 
silex, arrow-points, and the like, were found some peroxide of 
manganese, which was probably used in tattooing, and engraved 
designs ; a piece of bone adorned with a regular ornamentation, 
engravings very much like those found in the valley of La Vézére ; 
and a piece of rib having an ovibos (or musk ox) carved upon it, 
in which, according to the Marquis de Nadaillac, the design is 
treated with exact knowledge of anatomical forms, the relief is 
brought out by shadings, and the drawing is vigorous. One of the 
recent excursions of the French Association for the Advance- 
ment of Science took in its way the grottoes of Lamouroux and 
Montrajoux, near Brive. The grottoes of Montrajoux are natural 


and have been used as the abodes of shepherds’ families since the 
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age of the reindeer. Those of Lamouroux are the work of man, as 
is attested by the marks of the pick which they still bear. They 
are grouped in line and arranged in different stories which com- 
municate with one another, there being in some places five stories, 
Some were distinguished by benches in the back, bearing tying- 
holes on their edges, which suggested that they had been occupied 
by the domestic animals. The situation of these grottoes in the 
neighborhood of the Chateau of Turenne, crowning the heights, 
induces the supposition that they served as places of refuge for 
Protestants during the religious wars. The bone caves of Borneo 
appear to have been occupied by men who were acquainted with 
the use of manufactured iron. The remains have recently been 
discovered on the banks of the Amu Daria or Oxus River, in 
central Asia, of a considerable city which was composed of cav- 
erns hewn in the rock. It seems, from the inscriptions, coins, and 
other objects found in it, to have been in existence in the second 
century of the Christian era. Some of the houses were of several 
stories. 

Dr. Arthur Mitchell, of Edinburgh, in a lecture delivered a 
few years ago on the condition and antiquity of the cave-men of 
western Europe, showed—of the men of the caves which he had 
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Fie. 2.—Upper figure—a piece of bone, bearing regular designs. Lower figure—a piece of 
rib, with an ovibos engraved upon it. Both found in the grotto of Marsoulas (Haute- 
Garonne). 








particularly in mind—that their weapons of war and the chase were 
made of bone or horn, and highly finished, while their implements 
of stone were extremely rude and calculated chiefly to serve as 
tools in the making of their bone implements, so that they were 
placed in the bone rather than the stone age of civilization. From 
an elaborate examination of the objects which the cave-man has 
left, displaying an art faculty, and from the study of the crania 
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of the cave people themselves, he argued that they must have pos- 
sessed a high capacity for culture in all directions, and must have 
been as complete in their whole manhood as living Europeans. 
He was disposed to put their age only a few thousand years back. 

The cave temples of India are famous and most curious speci- 
mens of architecture. They date from near the beginning of the 
Christian era. The best-known ones, those of Elephanta, have 
been described and pictured over and over again. The great 
cave, according to Mr. James Burgess, in The Rock-cut Temples 








Fie. 3.—Fagape oF THE TEMPLE OF Pannu Lena, NEAR Nasstk, Inpta. (From a drawing 
by M. Albert Tissandier.) 





of Elephanta or Gharapuri, occupies a space having an extreme 
length of two hundred and sixty feet, with a depth into the rock 
of a hundred and fifty feet. It has three entrances—one in the 
side and one at each end—which are each about fifty-four feet 
wide, and divided into three doors by pillars fully three feet in 
diameter and sixteen feet high. This subdivision is repeated over 
the entire area of the underground temple, which may be described 
as consisting of eight parallel rows of such columns about fifteen 
feet apart. One of the quadrangular clumps of pillars is built 
round and incloses the shrine. Opposite the north entrance is 
the Trimusti, or Trinity, one of the most remarkable sculptured 
religious relics in the world. It consists of three united half- 
length figures, each head being elaborately carved and ornamented, 
and is seventeen feet high and twenty-two feet wide. Besides the 
great caves there are three others on the island. They consist of a 


32 THE POPULAR SCIENCE MONTHLY, 





central excavation for the shrine, usually about twenty feet square, 
with attached cells or apartments for priests, two, four, and six 
respectively in number, each about sixteen feet square. The tem- 





(From a drawing by M. Albert Tissandicr.) 


4 
a 
Zz 

— 
Zz 
% 
3 
= 

= 
¢ 
< 
a 

io 
- 
DR 
a 
Be 
a 
= 

& 
al 

T 

= 
3 

P nd 

— 


ples of Pandu Lena, constructed, according to the inscriptions they 
bear, about 129 B. c., are remarkable for the profusion and perfec- 
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tion of their ornamentation, which, like that of the cave temples 
generally, seems to be designed to imitate constructions of wood. 
Those of Ajunta consist of four temples and twenty-three monas- 
teries, built in the face of an almost perpendicular cliff. They 
were begun about 100 B. c., and have remained in the condition in 
which they are now seen since the tenth century. They are ex- 
cavated en suite in the amygdaloid of the mountain, and are de- 
scribed as being of grand aspect, upheld by superb columns with 
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Fie. 5.—P.Lan oF THE TEMPLES oF KyYLas. 


curiously sculptured capitals and adorned with admirable frescoes 
reproducing the ancient Hindu life. The temples of Ellora are 
of different construction. Built in a sloping hill, it was neces- 
sary, in order to obtain a suitable height for the facade, to make 
a considerable preliminary excavation. In the group of these 
temples known as the Kylas, according to M. Albert Tissandier, the 
excavation has been carried around three sides, so as to isolate in 
the center an immense block, in which a temple with annexed 
chapels has been cut. The buildings are thus all in the open air, 
carved in the form of pagodas. Literally covered with sculptures 
composed with consummate art, they form a unique aggregate. 
They appear to be placed upon a fantastic sub-base on which all 
the gods of the Hindu mythology, with symbolical monsters and 
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rows of elephants, are sculptured in alto rilievo, forming cary- 
atides of strange and mysterious figure, well calculated to strike 
the imagination of the ancient Hindu population. The interior 
of the central pagoda is adorned with sixteen magnificent col- 
umns, which, as well as the side walls, were once covered with 
paintings; and, with the central sanctuary of the idol, is com- 
posed with a correct understanding of architectural proportions, 
The two exit doors open upon a platform on which are five pago- 
das of lesser importance but of architectural merit and artistic 
ornamentation corresponding to those of the main building. 
Around these isolated temples excavations have been made into 
the sides of the mountain, in which are found a cloister adorned 
with bas-reliefs representing the principal gods of the Hindu 
pantheon; other halls, likewise sculptured ; and various other 
features implying great labor 


jy —- 3 and refined artistic taste and 
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At Bamian, in Afghanistan, 
are five colossal statues (prob- 
ably Buddhas) seated in niches 
which have been dug out in the 
cliff, while the rock is pierced 
with caves which are supposed 
to have been excavated by Bud- 
dhist monks during the first 
five centuries of the Christian 
era. Many of the caves are in- 
habited. Some of them are 
shown to have been bricked up 
in front, and both niches and 
caves are adorned with paint- 
ings and ornamental devices. 
Captain F. de Laessoe has de- 
scribed a number of caves which 
were excavated for habitation 
in the sandstones of the right 

Fie. 6.—Yax1 ~—* Caves oF AFGHAN- aly all ie Murghab River, 
near Penjdeh, in Afghanistan. 

One of — (Fig. 6) consists of a central passage a hundred and 
fifty feet long and nine feet broad and high, having on each side 
staircases and doors leading to rooms of different sizes. Each room 
has attached to it a small chamber, with a well in which possibly 
water brought up from the river was stored; and is also provided 
with small niches in the walls on which the lamps were placed and 
where marks of soot can still be seen. The entrances from the 
main passage to the rooms were shut with folding doors on wooden 
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hinges, of which the socket-holes of the hinges and holes for the 
admission of the arm behind the door to draw back the bolt are 
the only traces now to be seen. This structure had an upper 
story, but much less extensive than the lower story. Many other 
‘aves, similarly constructed but containing fewer rooms, are found 
all along the valley. At one of them the cliff is so well preserved 
as to show how access was gained. It was by means of holes cut 
in the rock for steps, which could be easily climbed by the aid of 
a rope hanging down from above. 

Vestiges of cave dwellings are very abundant in America, but 
they have not been made the subject of special study to so great 
an extent as those of Europe. They are prehistoric, ancient, or 
relatively modern, and represent various stages of civilization in 
those who inhabited them. Some are found as far north as Alaska, 
where, according to Dr. Peet, who has published in the American 
Antiquarian excellent illustrated summaries of the results of the 
explorations of the cliff and cave dwellings, “they are associated 
with shell-heaps; others in the Mississippi Valley, where they are 
closely connected with the mounds; others in the midst of the 
cafions of Colorado and Arizona, where they are associated with 
structures like the Pueblos; others in the central regions on the 
coasts of Lake Managua, in Nicaragua; and still others in the 
valley of the Amazon in South America.” According to Mr. 
William H. Dall, the cave-dwellers of Alaska were neolithic. The 
saves in Tennessee are described by Prof. F. W. Putnam as con- 
taining tokens of a neolithic character ; but it is uncertain whether 
they preceded the mounds or were contemporaneous with them. 
Dr. Earl Flint has described caves in Nicaragua which strike him 
as being very ancient; and certain caves in Brazil are supposed 
to be palzeolithic. 

The most interesting of the American cave dwellings, and 
those which have received the most attention, are those which 
are associated and almost confounded with the cliff dwellings of 
the cafions of Arizona and Colorado. So nearly related are the 
cliff and cave dwellings of this region, in fact, that it seems to 
have been to a considerable extent a question of the shaping of 
the rock whether the habitation should be one or the other. Re- 
garding the two as a whole, they were very numerous, and indi- 
cate the former existence of a large population. Major Powell is 
quoted as having expressed surprise at seeing in the region noth- 
ing for whole days but cliffs everywhere riddled with human 
habitations, which resembled the cells of a honeycomb more 
than anything else. Yet it is probable that only a small fraction 
of these singular dwellings have been seen, while the number of 
those that have been even only superficially explored is much less. 
An excellent, finely illustrated description of some of these 
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ancient dwellings in the Rio Verde Valley was given, from his 
own personal observations, by Dr. Edgar A. Mearns, in The Popu- 
lar Science Monthly for October, 1890. But his attention was de- 
yoted chiefly to the buildings in exposed situations of the Pueblo 
style of architecture; while he speaks of having seen lines of 
black holes emerging upon the narrow ledges, which he was told 
were cave dwellings of an extinct race. He mentions also walled 
buildings of two kinds—those occupying natural hollows or cavi- 
ties in the face of the cliffs, and those built in exposed situations ; 
the former, whose walls were protected by sheltering cliffs, being 
sometimes found in almost as perfect a state of preservation as 
when deserted by the builders, unless the torch has been applied. 
“ Another and very common form of dwellings,” Dr. Mearns con- 
tinues, “is the caves which are excavated in the cliffs by means of 
stone picks or other instruments. They are found in all suitable 
localities that are contiguous to water and good agricultural land, 
but are most numerous in the vicinity of large casas grandes.” 

The cave dwellings are more prominent in other accounts 
of the region, and seem to be a very important feature in some 
of the cafions. The majority of those known are in the valleys of 
the Colorado and the Rio Doloroso, Rio San Juan, and Rio Man- 
cos, its tributaries. A village, if we might call it that, on the 
San Juan, described by Mr. W. H. Holmes, is surmounted by 
three estufas or towers, one rectangular and two circular, each 
over a different group of cave dwellings. A short distance from 
this ruin are the remains of another tower, built on a grander 
scale. These. structures are supposed by Mr. Holmes to have 
been the fortresses, council chambers, and places of worship of 
the cliff and cave dwellers. 

The great Echo Cave on the San Juan is described by Mr. W. 
H. Jackson as situated on a bluff about two hundred feet high, 
and as being one hundred feet deep. “The houses occupy the 
eastern half of the cave. The first building was a small struct- 
ure, sixteen feet long and from three to four feet wide. Next 
‘ame an open space, eleven feet long and nine feet deep, probably 
a workshop. Four holes were driven into the smooth rock floor, 
six feet apart, probably designed to hold the posts for a loom. .. . 
There were also grooves worn into the rock where the people had 
polished their stone implements. The main building comes next, 
forty-eight feet long, twelve feet high, and ten feet wide, divided 
into three rooms, with lower and upper story, each story being 
five feet high. There were holes for the beams in the walls, and 
window-like apertures between the rooms, affording communica- 
tion to each room of the second story. There was one window, 
twelve inches square, looking out toward the open country.” * 


* Dr. Stephen D. Peet, in the American Antiquarian. 
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There were also holes in the upper rooms, which may have been 
used for peep-holes. Beyond these rooms the wall continued one 
hundred and thirty feet farther, and the space was divided into 
rooms of unequal length. The appearance of the place impressed 
Mr. Jackson as indicating that the family were in good circum- 
stances. These are single specimens of a class of dwellings of 
which there are probably many hundreds. The ages of these 
dwellings and the conditions under which they were built and 
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Fie. 8.—Ecno Cave on THE Rio San Juan. 


occupied are unknown. The climate favors the preservation of 
objects, so that they may be of considerable antiquity ; and there 
is no reason for supposing they were not inhabited down to a 
comparatively recent period. The objects found within the cliff 
and cave dwellings, some of which are represented in Dr. Mearns’s 
article, indicate a considerable degree of civilization. 

An account was published by Mr. Theodore Hayes Lewis, in 
Appletons’ Annual Cyclopedia for 1889, of some curious drawings 
that are found in caves at St. Paul, Winona, and Houston Counties, 
Minn., La Crosse County, Wis., and Allamakee County, Iowa. 
They include representations of the human form, fish, snakes, 
animals, and conventional figures. 

Many accounts of travelers go to show that residence in caves 
is not rare in modern times, and that it constitutes a feature of 
life, though not an important one, in some of the most civilized 
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countries in Europe. Some of the most interesting pages in Mrs, 
Olivia M. Stone’s account of her visit to the Canary Islands (Ten- 
eriffe and its Six Satellites) relate to the cave villages, still inhab- 
ited by acurious troglodyte population—mostly potters—found 
in various places in Gran Canaria. Appositely to an account by 
the Rev. H. F. Tozer of certain underground rock-hewn churches 
in southern Italy, Mr. J. Hoskyns Abrahall relates that when 
visiting Monte Vulture, and while a guest of Signor Bozza, at 
Barili, having expressed surprise at learning the number of inhab- 
itants in the place, his host told him that the poor lived in caves 
hollowed out of the side of the mountain, and took him into one 
of the rock-hewn dwellings; and he accounts for their existence 
by the facility with which they are formed. 
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Fic. 9.—Gn’MRASsEN, IN THE OuRGHEMMA, SouTHERN TouNts, witn THE Rock-cut DwELuines. 


The rock-cut village of Gh’mrassen, in the Ourghemma, south- 
ern Tunis, consists of rows of snug family dwellings, close to each 
other, hollowed out of the side of a cliff, the top of which at an 
overhanging point, is crowned by the remains of a small mosque. 

At a recent meeting of the Royal Geographical Society of 
Madrid, Dr. Bide gave an account of his exploration of a wild 
district in the province of Caceres, which he represented as still 
inhabited by a strange people, who speak a curious patois, and 
live in caves and inaccessible retreats. They have a hairy skin, 
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and have hitherto displayed a strong repugnance to mixing with 
their Spanish and Portuguese neighbors. Roads have lately been 
pushed into the district inhabited by these “ Jurdes,” and they 
are beginning to learn the Castilian language and attend the fairs 
and markets. 

Some disused rock-hewn dwellings are mentioned in Meyer’s 
Guide-Book as existing near the ancient Klusberg in the Hartz 
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Fie. 10.—Cave Dwe.iines NEAR LANGENSTEIN, IN THE Hartz Movntains. 
drawing by E. Krell.) 
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Mountains. Herr E. Krell describes in a German periodical a 
group of such dwellings, now inhabited, near the village of Lang- 
enstein in the same region. There are some twenty of them, 
each furnished with a door and a window, and inhabited alto- 
gether by about forty persons. The oldest of them was made 
about thirty years ago, by a 
poor, newly married couple who 
found the conditions of life in 
the village too hard. It was 
gradually enlarged, by patient 
excavation in the rock, until it 
has been made a comfortable 
and convenient dwelling. The 
house has a neatly kept en- 
trance, with a hallway, a liv- 
ing-room on the right, in which 
is the only window, a bedroom 
on the left of the hall; in the 
rear a spacious store-room on 
the left, and a kitchen with a 
fireplace on the right; and be- 
hind the kitchen another bedroom. The chimney is carried up 
through the roof, and where it comes out above the surface of the 
ground is well guarded with a wall of stones. Although the back 
rooms are not directly lighted from without, they receive sufficient 








Fie. 11.—Pxian or A Cave DWELLING NEAR 
LANGENSTEIN. 
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light from the front; the houses, as a whole, are dry, warm in 
winter and cool in summer, and do not suffer from lack of venti- 
lation ; and their inhabitants, as a rule, are a healthy and vigor- 
ous people. Some of the proprietors have whitened the fronts of 
their dwellings, and have planted gardens in the ground over 
them and in front of them, so as to give their homes a not un- 
pleasing air; and the cave dwellings are much drier and more 
healthful than city basements. 

Another group of inhabited caves is described in La Nature 
by M. Brossard de Corbigny as stretching for the length of a kilo- 
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Fic. 12.—Tne Grorrors or MrscHErs, IN THE Bir¥r, CHARENTE-INFERIEURE, FRANCE. 
(From a water-color sketch by M. Brossard de Corbigny.) 


metre along the right bank of the river Gironde, at Meschers, in the 
Charente-Inférieure, France. “They are excavated in a high bluff 
of shell-rock, which is crowned above them by a number of wind- 
mills, some still active while others are disused, and face the 
broad river, commanding a view of the sea and the Cordouan 
Tower in the distance. The caves are partly natural and partly 
the work of man. They can not be seen from the top of the bluff, 
and are accessible by goat-paths descending from the mills—not 
very pleasant walking for women and children, especially where 
it has been necessary to cut stepping-notches in the rock. Not all 
the paths are equally difficult of descent, and some leading to the 
stations of the lobster-fishers go down to a kind of ladder that 
reaches to the water’s edge. Whatever path one follows, he is 
sure at about a third of the distance down to come upon an exca- 
vation suggesting the nest of some gigantic sea-bird of the olden 
time ; but he will soon observe that the bottoms of the caves and 
the roofs have been made smooth by the hand of man, while the 
great openings looking out upon the sea bear marks of erosion by 
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the southwest winds and the rains. Most of these grottoes were 
inhabited fifty years ago, but the majority of them have been 
abandoned in consequence of the land-slides and the development 
of the knowledge and desire of a better way of living. Three of 
them are still occupied by persons who boast that they are very 
comfortable in them—warm in winter with their southern expos- 
ure and complete protection from the north, and enjoying a re- 
freshing coolness in the summer. The caves are free from moist- 
ure, and cost no rent except a slight fee paid to the proprietor of 
the ground above them. The natural opening on the side of the 
sea is closed not very tightly with boards or stones, in which one 
or two windows admit a sufficient light. The house is usually 
composed of two rooms, separated by a partition which was left 
in the hollowing out of the cave, and the furnishings are as com- 
fortable as those possessed by the majority of the peasants of the 
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Fie. 18.—Entrance To THE Grotro LA Femme Nevve, Mescuers. 












\ region. Other shallower cavities outside of the main ones serve as 
r sheds for the wood which is used to cook, in earthen kettles, the 
soup and the fish and oysters which are found in abundance at 
the foot of the bank. The visitor who expects to find misery or 
signs of hard life in these grotto homes will be disappointed ; in- 
stead, he will see people as satisfied with their lot as Diogenes was 
with his tub. 
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“Tf we desire to visit these grottoes, we may descend from one 
of the windmills by a winding path to the one called Femme 
neuve, because it is the newest of the group. We are welcomed 
with the best the proprietor has to offer. The women are busy 
with their washing. The smoke escapes freely through the loose 
planks of the sea-wall. A second chamber serves as a sleeping- 





Fie. 14.—Inter1or View or THE Grotto La Femme Neuve, MEscuers. 


room and is furnished with two beds, a commode, and, opposite 
the beds, the fireplace, back to the sea, between two small glass 
windows. During high southwest winds the spray leaps up to the 
height of the caves, the rain dashes against the planks, the grottoes 
are inundated and made uninhabitable, and it becomes necessary 
to seek shelter in some of the cottages of the village. 

“ Another path from the windmills leads to a second grotto, 
where lives Father Lavigne, a bright and sprightly man of about 
eighty years, who makes a weekly trip to Royau and back in the 
sameday. He receives his visitor with great courtesy, hat in hand, 
and shows him his two rooms, nearly bare, but commanding a fine 
view over the gulf and the sea. His furniture is simple but neat; 
and the old gentleman, who has lived here more than forty years, 
declares that he is quite happy, for health is left to him. His 
cave-life has never given him rheumatism. 

“A locksmith and knife-grinder has recently established him- 
self in a third cave, and has the love of a hermit for it. His door 
and window are open, showing a single room with a bed of straw 
on four legs, a wall-table, a few utensils, and a chair, as all the fur- 
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niture. In one corner are a grindstone and a forge, the arrange- 
ment of which shows how much an ingenious man can do with 
the most primitive materials. The proprietor has traveled exten- 
sively in the exercise of his trade and has seen much of the world, 
Now, at forty years of age, he seeks rest, and the embellishment 
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Fig. 15.—PLan oF THE Grorro La Femue Neuve, Mescuers: a, beds and closets; 4, wash- 
tub: ¢, fireplace ; 7, windows ; g, vertical planks forming a partition on the broad side ; 
h, rim of vertical rocks twenty metres above the sea; - - - - edge of the floor; p, door; r, 
ladder ascending to the top of the cliff; ¢, water-hole. 

of his home is his ruling desire. He communicates his plans 

enthusiastically to his visitors. He has planted white gilliflowers 

under his window, the only kind, he says, that will bear the sea 

winds. Next year he will plant a grape-arbor, the vines of which 

he will carefully protect against too severe exposures. 
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Fic. 16.—Tuer KNIFE-GRINDER’s CAVE AT MESCHERS. 


“Other grottoes have been acquired by persons in easy circum- 
stances, remodeled, partitioned off, and even fancifully papered. 
They are simply the pavilions of citizens, and there is no interest 
in visiting them.” At the foot of the bluff on the eastern side are 
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large regular cavities which are said to have been the refuge of 
Protestants during the religious wars. They were afterward con- 
verted into quarries, from which a soft shell stone was obtained. 
The places are still to be seen where the barges landed at the en- 
trance of the quarries, and the older people of the country remem- 
ber when they were worked. 

For specimens of modern cave dwellings in the United States 
we might turn to the sod-houses of the Western plains, which the 
settlers construct for temporary shelter while waiting for a supply 
of lumber with which to build a more conventional if not better 
house. They can not, however, be classed with the permanent 
dwellings which this paper has held in view. As soon as the new 
house is done, they are turned over to the cattle and pigs, or aban- 
doned and left to the mercy of the elements. 


_—— 


EVOLUTION IN FOLK LORE. 
AN OLD STORY IN A NEW FORM. 
Br DAVID DWIGHT WELLS. 


sing the historian folk lore is both a blessing and a curse. It 
presents an almost insurmountable barrier to scientific in- 
vestigation ; for, to separate the kernel of truth from the mass of 
superstitious chaff by which it is surrounded, is a task in com- 
parison with which the proverbial finding of the needle in the 
hay-stack sinks into insignificance. Viewed in another aspect, 
however, folk lore is of the greatest importance to the inquirer in 
the past, for it forms the connecting link in the evolution of.a 
tribe, a race, or a nation. 

Long after a people has passed away as a unit, its traditions 
will survive, and, wherever they may be found, they will point 
conclusively to the existence of some portion of that race. The 
legend, however, seldom retains much of its original form, and 
this is not to be wondered at. Common experience teaches us 
daily how a story can grow in the mouths of men, and when it 
comes to be a matter of generations and not of days, it naturally 
undergoes many marked changes. The legend or folk-lore story’ 
adapts itself also to its surroundings, which, parasite-like, cling 
to it so effectually that often it is extremely difficult to distin- 
guish the original legend in its corrupted form. 

These changes are especially noticeable when the race or tribe 
has migrated from one country to another, and a careful study 
of the alterations which take place in the typical legends of a 
people illuminates the history of the race itself. 


It is not my intention to enter into any such elaborate under- 
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taking; but merely to present to the public a curious example 
of an evolution of folk lore which has come to my notice, and 
trace its passage for a few generations. 

This story came to me from a gentleman who was born about 
the beginning of this century in Essequibo, British Guiana, South 
America. His father was an English planter, and owned estates 
and slaves. Brought up, as was the narrator, among these slaves, 
he heard from them many of the traditions of their race, which 
his excellent memory preserved in their original entirety. Per- 
haps the most pleasing of these which his kindly spirit promp- 
ted him to relate for the amusement of children, and the only 
one of which I have any clear recollection, was— 

THE STORY OF THE HUNTER.—Once upon a time a hunter 
lived in a little hut on the edge of a great wood in Africa. He 
lived by himself, for his father and mother had died many years 
before, leaving him nothing but the hut in which he dwelt, and 
three magic arrows, which he was only to use in time of great 
danger. This hunter had two very large and fierce dogs—one 
called Ya-me-o-ro, and the other Con-ga-mo-ro-to—which fol- 
lowed him everywhere he went. In this wood was a great herd 
of white cows, which the hunter killed when he had need of 
meat, and whose skins he dried and made into clothes. These 
cows hated the hunter, and would have torn him in pieces many 
times, had it not been for his faithful dogs, that always hunted 
with him, and which the cows feared to attack. So the hunter 
lived peacefully, and for many a day all went well with him. 

One evening about sunset the hunter, while seated in his hut, 
heard cries and groans coming from the woods; and, taking his 
dogs, went out to find the cause of them. He had not gone far 
when he came upon a fair, strange woman, lying upon the 
ground, apparently in great distress. She was tall and slender, 
and more beautiful than any one that he had ever seen. When 
she saw him she begged for food and shelter, saying that she was 

dying of hunger and thirst, and had fallen fainting where he had 
found her. The hunter carried her back to his hut, and nursed 
her as tenderly as he could until she became well and strong 
again. When she was herself again, she thanked him for his 
goodness, and said that on the next day she must set out on the 
journey which she was making when she fell sick. Then for the 
first time the hunter felt what it was to be lonely ; for as he had 
always lived by himself he had never before missed the company 
of other people. So he entreated her not to leave him, and the 
fair stranger, seeing his loneliness and remembering his kindness, 
stayed with him and became his wife. 

Not many days after this the hunter started in the morning to 
hunt, and called his dogs to go with him; but the fair stranger 
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begged that they might be left at home, to guard her from the 
white cows. Now, the hunter had never before gone to the woods 
without them; but she begged so hard that he would leave them 
with her, that at last he tied them up in the hut, so that they 
should not follow him, and went forth to hunt alone. 

After he had gone some way he heard behind him a great 
noise, and looking back saw all the white cows in the forest, who 
had gathered together and were about to tear him to pieces. The 
hunter was greatly frightened, and ran like the wind for his 
home. But, fast as he ran, the cows followed faster, and he knew 
that they would catch him long before he could reach his hut, 
Then he remembered his three magic arrows, which he always 
carried with him in his belt, and taking one of them, he stuck it 
in the ground and put his foot upon the butt. In a moment he 
felt himself shooting up through the air, and found he was on 
the top of a tall palm tree which had sprung up out of the ground, 
and whose smooth trunk no cow could climb. 

The fury of the white cows when they saw their victim thus 
snatched from their grasp was terrible to see. The woods echoed 
with their cries of rage, and with lowered heads they charged the 
palm, butting it till it rocked as if in the midst of a tempest. 
When they saw that they could not overthrow it in this way, 
they all at once rushed into the midst of the woods, but returned 
in a few moments bearing sharp axes, with which they began to 
cut down the tree. Its trunk, however, was strong and tough; 
but the cows flew at it in a great crowd, and when one was tired 
another took her place. Great chips flew from the palm, and the 
hunter as he sat in the tree-top could hear the song of the axes 
as they bit into the hard wood: 


- Z: + 
A - phi - bim-m-gas-co-ma-bam, a - phi-bim-m-gas -co-ma- bam, 


He now became greatly frightened and wished to call his dogs 
to his aid, hoping that they might hear him and break away, or 
that his wife might loose them; so he called them loudly by name: 


Ya- me - 0 - ro Cong -a - mo- ro - t! 


But they did not come, and he feared that they could not hear 

him. And, while he cried, the cows still swung their axes, which 

sang yet louder, as though to drown the hunter’s voice: 
A-phi-bim—Gas-co-ma-bam ; 
A-phi-bim—Gas-co-ma-bam ! 
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Now the tree began to shake, as it had been almost cut through, 
and the hunter in great terror cried to his dogs at the top of his 
voice : 

Ya-me-o-ro, Con-ga-mo-ro-to ! 

Ya-me-o-ro, Con-ga-mo ro-to! 
but all in vain. 

Then he took the second of his magic arrows, and, fitting it to 
his bow, he shot it down into the ground. At once another palm 
sprang up, taller and stronger than the first, to which the hunter 
leaped. And he was not a moment too soon; for the.tree he had 
left tottered from its base and fell with a great crash to the 
ground. 

When the white cows saw the second tree, they were very an- 
gry, and rushed at it again with their axes, plying stroke on 
stroke in their rage and fury, while the hunter kept calling his 
dogs by name: 


Ya- me - o - ro Cong -a - mo- ro - t! 


and the axes rang louder and louder: 


na 





rs 
A - phi - bim-m-gas-co-ma-bam, a - phi-bim-m-gas-co-ma- bam. 


Soon the second tree was ready to fall, and the hunter had to 
shoot his last arrow into the ground, when a palm taller and 
larger than either of the others sprang up into the air. Now he 
saw that unless help came quickly his end was near; for he had 
no more arrows, and above the din of the axes he called as loud 
as he was able: 

Come, Ya-me-o-ro! come, Con-ga-mo-ro-to! 


Suddenly he saw the fair stranger approaching, and he called 
to her to help him, and run back and loose the dogs; but she 
laughed at him, saying that his dogs could not aid him now; and 
as she spoke she changed into a white cow herself, and the hunter 
saw that she was the queen of the herd, who had become a woman 
only to entrap him. Still the axes kept crying: 

A-phi-bim—Gas-co-ma-bam ; 
é A-phi-bim—Gas-co-ma-bam ! 
and the tree was almost cut through. For the last time the 
hunter called his dogs to come to his help: 


Come, Ya-me-o-ro! come, Con-ga-mo-ro-to! 
and as he did so he heard a crashing sound in the bushes, and 
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the dogs, who had at last gnawed their ropes apart, made their 
appearance and sprang upon the white cows. 

First they attacked the queen and tore her to pieces, and then, 
turning upon the rest of the herd, they killed many and put the 
others to flight, so that the hunter was saved. 

Such is the form of the legend as I received it from the gen- 

tleman referred to above, whose culture and the position he held 
in society warrants me in believing him to be an authority on 
this matter. 
’ He was born in 1805, and must have heard the legend at least 
as early as 1810. He received it from his negro nurse, a slave, 
whom his father had bought direct from the coast of Africa. 
Assuming the woman to be of a responsible age, which she must 
have been to have had the care of children, it was unquestion- 
ably current on the coast of Africa in the latter part of the 
eighteenth century, and probably for a long antecedent period. 

The most unique feature of this tale, and that which made it 
especially attractive to children, was the hunter’s musical call of 
the dogs, and the song of the axes. The narrator sang these, re- 
peating them many times in the course of the story to a curious 
refrain which I have attempted to reproduce in the music given 
above. 

This, indeed, was the chief charm of the story, and so well 
was it executed that one could almost hear the ring of the axes 
as they rebounded from the tree, while the changes of voice 
in the cries of the hunter represented his increasing anxiety and 
fear as time went on and no aid came to him. It is difficult to 
describe the effect thus produced ; to appreciate it, it was neces- 
sary to hear it. 

Nearly a hundred years later this story was current again in 
Georgia, where it was made public by the facile pen of Mr. Joel 
Chandler Harris, better known as the author of the Uncle Remus 
stories. As will be seen on examination, it has changed consid- 
erably, but its principal points remain unaltered. I regret that 
I can not reproduce Mr. Harris’s story in full, but a copyright 
prevents me from doing more than making a few brief quo- 
tations, 

This story, which Mr. Harris entitles “The Little Boy and his 
Dogs,” appeared in the Louisville Courier-Journal, February 18, 
1886, and is somewhat as follows: 

A little boy lives with his mother in a hut beside a road. He 
is her only child; but Uncle Remus, who tells the story, in- 
forms us that the boy once had a little sister, who had been stolen 
away—how, it is not related—and whom her brother searches the 
woods in vain to find. One day, while engaged in this pursuit, 
he meets two ladies wearing long veils, who come to his mother’s 
VOL. XLI.—5 
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house and ask for some water, when the following conversation 
occurs : 

“ Reckly he holler out,‘ Mammy, mammy! what you reckon ? 
Dey’er lapping de water!’ De ’oman she holler back, ‘I reckon 
dat’s de way de quality folks does, honey.’ ” 

Then the ladies ask for some bread and eat it, so as to cause 
the little boy to cry: 

“Mammy, mammy! what you reckon ? Dey’er got great long 
tushes.” De ’oman she holler back, “ I reckon all de quality folks 
has got ’em, honey.” 

Then they wash their hands, and again the boy cries: 

“Mammy, mammy! what you reckon? Dey got little bit er 
hairy hans and arms.” De ’oman she holler back, “I reckon all 
de quality folks has got ’em, honey.” 

The ladies now request that the little boy show them the way 
to the cross-roads, which he refuses to do until admonished by 
his mother. 

“ Now,” says Uncle Remus, “ dish yer little boy had two mighty 
bad dogs. One un um waz name Minny minny Morack, en de 
oter one was name Folierlinsko, en de waz so bad dey hatter 
be tied in de yard day an’ night, ’cep w’en dey wuzen’t a- 
huntin’.” 

Before setting out, however, the boy places a pan of water in 
the kitchen, and sticks a willow twig near by in the ground, tell- 
ing his mother that when the water turns to blood and the willow 
shakes, she is to loose the dogs and send them to hunt for him. 
He then proceeds to conduct the ladies to the cross-roads; but 
after he has gone some way perceives, on looking behind him, 
that the supposed ladies are walking on all fours. This strikes 
him as somewhat suspicious, and he hastens to climb up a big 
pine tree near at hand for safety. The ladies try and persuade him 
to come down, threatening to tell his mother of his disobedience ; 
but in vain ; the little boy prefers to remain where he is. “ Den,” 
says Uncle Remus, “de quality ladies got mighty mad. Dey 
walked ’roun’ dat tree en fairly snorted. Dey pulled off der bon- 
nets, en der veils, en der dresses, en, lo en behole! de little boy 
seed dey wuz two great big pant’ers. . . . Dey tried to climb de 
tree, but dey had done trim der claws so dey could git on gloves, 
en dey couldn’t clam no mo’. 

“Den one un em sot down in de road en made a kuse mark in 
de sand, en der great long tails turned to axes, dan de gun to 
cut de tree down... . 

“But wiles the little boy wuz settin’ up dar skeered mighty 
nigh ter def, hit come inter his min’ dat he had some eggs in his 
pocket w’at he done brung with ’im fer ter eat w’enever he git 
hongry. He tuck out one er de eggs en broke it en say, ‘ Place 
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fill up,’ en bless you soul! de place fill up sho’ nuff, en de tree 
look des ’zackly like nobody ain’t bin a-cuttin’ on it.” 

This occurs three times, when, just at the critical moment, as 
his eggs are all exhausted, his mother sees that the water in the 
pan has turned to blood and that the willow twig is shaking, so 
she releases the dogs. The little boy hears them coming, and 
calls out : “Come on, my good dugs! here, dogs, here! ” 

The dogs come in the nick of time, and kill the panthers, who 
are unable to escape, since they have not time to change their 
axes back into tails. Here the story wanders off to the finding of 
the small boy’s sister, who is rescued from the clutches of “ Brer 
Bar.” 

There is, I think, no question but that these two stories have 
a common origin; the resemblance is so strong that it hardly 
seems necessary to mention it in detail. 

The hunter, changed to a little boy in the version of Mr. Har- 
ris; who is possessed of two dogs which he rashly leaves at home; 
who is attacked by wild beasts in human guise who chop with 
axes the tree into which he climbs to escape them; the miracu- 
lous restoration of the trees, and the rescue by the dogs, appear in 
each narrative. 

As I have before stated, nearly a hundred years must have in- 
tervened between the telling of the two legends, and the variation 
in the second is plainly due to the change of scene and of environ- 
ment which befell the people who preserved and told the story. 

It is only the artist who can successfully set a narrative in a 
scene with which he is not familiar, and make the environment 
seem real. Folk lore, however, is no artist’s tale; it is told by a 
child of the soil, who unconsciously clothes his narration with 
the scenes and incidents with which he is best acquainted. The 
gentleman to whom the story was told in the early part of the 
century received it from a native African, who had heard it in 
her own country ; while Mr. Harris must have obtained his from 
a Georgia negro, who had grown up in exile and slavery. The 
local coloring was, of course, totally different. 

The hero in what, if I may be permitted, I shall call the un- 
adulterated version of the story,is a hunter; and this is very 
natural, for hunting must have been one of the chief occupations 
among the uncivilized negro tribes of Africa. In Mr. Harris’s 
version he becomes a little boy; but this is perhaps the author’s 
regulation little boy, who figures so often in the “ Uncle Remus” 
stories. In the same way another change, which at first would 
seem to be due to local environment, can be shown to be produced 
by other causes. I refer to the substitution in the later story of 
panthers for white cows. In portions of Africa cows can not 
exist, and, whether this was the case in the region occupied by 
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the tribe whose legend this was, I am unable to say; but it is 
certain that at some time or other they must have seen white 
cows, otherwise they would not have told about them. The pan- 
ther, on the other hand, is a native of Africa; and, indeed, there 
are no panthers in our Southern States, unless the name is erro- 
neously applied to the American puma. It is, therefore, quite 
likely that in the original legend, as it was currently known in 
Africa, both the cows and the panthers might have figured, since 
both were known to the people. 

A little further examination of the two stories will, however, 
illustrate strikingly the changes due to locality. 

In the first place, take the ladies into which the animals trans- 
formed themselves. In Mr. Harris’s version they are spoken of 
as “quality folks,” but there were no quality people in a civilized 
sense in Africa, and in their stead we find a “fair stranger,” 
whom one could well imagine would seem a mysterious being to 
a lonely African hunter. So, too, we find that the three magic 
arrows of the first story have changed to three eggs in the second, 
and a palm to a pine tree, which latter change involves for Mr. 
Harris an explanation of why the panthers couidn’t climb the 
tree, which was not needed in the first version. Such are some of 
the local changes which the legend has undergone during the 
past century. Others could doubtless be found, but I prefer to 
pass from these to changes of greater significance. Before doing 
so, however, let me say a word in regard to the names of the dogs. 
Ya-me-o-ro and Con-ga-mo-ro-to have an Eastern tone that fits 
exactly with the African legend; but where, within the confines 
of Georgia, did Mr. Harris unearth such remarkable combinations 
of letters as “ Minny minny Morack ” and “ Follerlinsko” ? Uncle 
Remus, I am sure, could never have pronounced them, and one is 
inclined to believe that they were conjured up by the author's 
fertile brain to take the place of the euphonious forgotten titles. 

Though change of locality has much to do with the alterations 
occurring in folk lore, it is by no means the only factor which 
brings about such results. Contact with a foreign predominant 
race, and with its customs and legends, has an equally great effect. 

In the first quotation which I made from Mr. Harris’s version 
one of these alterations just noted is to be found. The ladies 
are discussed, by the little boy and his mother, in regard to their 
manner of drinking, their hands, and their teeth. Now, this inquiry 
and thirst after information on the part of the little boy is thor- 
oughly English in spirit. The native African would never have 
asked such questions, because he was by nature lazy and indiffer- 
ent. It also suggests very strongly the story of Red Riding 
Hood, which has almost become a classic in the English tongue. 
Red Riding Hood, the reader will remember, visits a wolf, dis- 
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guised as her grandmother; asks him a series of questions some- 
what like those just referred to, and beginning, “ But what great 
eyes you have, grandmother!” “The better to see you with, my 
dear.” Indeed, this tendency for inquiry is prominent in most 
English legends, and I think there is ground at least for the sur- 
mise whether Mr. Harris’s negro has not unconsciously trans- 
planted into, his own legend the characteristics of the legends 
belonging to’the race which he served. 

One other factor of moment remains to be noticed, and this, I 
think, is more important than all, and is due to the change in the 
national life of the people whose legend it was—i. e., from a state 
of freedom to one of slavery. One example will suffice, I think, 
to show plainly what I mean. In the first version of the story, 
which was originally told by a negro born free, the laws of cause 
and effect are carefully observed throughout. The hunter is at- 
tacked by the white cows because he destroys them, and in his 
death they recognize their safety. Now, in the second version of 
the story, which Mr. Harris must have obtained from a Georgia 
negro whose ancestors from whom he had received the legend 
had been slaves for three or four generations, there is no logical 
sequence of events, and an apparent ignorance displayed of the 
same law of cause and effect. Here the panthers merely appear, 
and attack the little boy, for no assignable reason whatsoever. It 
might be argued that their desire for food was a sufficient cause, 
but it is not the custom of panthers to disguise themselves for 
the purpose of entrapping their prey. According to the unwritten 
canons of all legends, these disguises may only be assumed on 
important occasions. This, however, does not affect the signifi- 
cance of the change. In a free tribe, whose members were de- 
pendent on their own unaided efforts for support, the laws of cause 
and effect would naturally be clearly understood, and a legend 
which disregarded these would be held in contempt: for these 
people believed their legends to be true. They must, therefore, of 
course, conform to the laws of their existence, so that they might 
possess the semblance of truth. When the story comes to be 
repeated years after in a state of slavery, and by one who heard 
it from slaves, the laws of cause and effect are disregarded, and 
very naturally ; for why should the negro trouble himself about 
such matters, when food and clothing were provided for him by 
his master, and he was looked after in his old age ? 

Another alteration due to this change may be noted in the 
difference of the persons of the actors already mentioned. In 
Africa, it was a national legend, and the hero was accordingly a 
man; in Georgia, the heroic period of the race had passed away, 
and the legend had degenerated into a story told to please a child, 
and in which a child held the prominent part. 
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There is one more very curious point in regard to the treat- 
ment of the hunter by the woman, which has an ethical signifi- 
cance which seems more than national. The woman, after entrap- 
ping the hunter by her charms and depriving him of his strength 
in the shape of the dogs, surrenders him to his enemies, 

Between the Aryan and negro races there is a very great differ- 
ence—the difference between a race that has a written language 
and one that has not. It would seem that their religions might 
have little or nothing in common; yet in this legend of the woman 
and the hunter have we not a counterpart of the legend of Sam- 
son and Delilah, in the Bible, where the woman, having deprived 
him of his strength, gives him over to his enemies ? 

Thus we see that among all races it has been customary to in- 
corporate cardinal virtues and cardinal vices in legendary form, 
and it is only too likely that Delilahs existed on the coast of 
Africa as well as elsewhere; and, alas! as men daily learn, are 
still among us. 

Such are some of the changes in an example of folk lore which 
a century has wrought; but they are not greater than the changes 
which the people whose folk lore it is have undergone, and which, 
as I think I have shown, in no uncertain manner. 

The legend, we might almost say, is the gauge of a people, 
for it clearly shows the risings and fallings in its social and men- 
tal condition. It is interesting to note how the one noted has re- 
mained intact in its general outlines, in spite of the disintegration 
of the tribe with whom it probably originated. Folk lore is one 
of the few immortal possessions of a nation. Its greatness may 
fade, and its name be forgotten among men, but while the world 
exists its national legends will still remain. Thus, out of the 
ignorance of a people, may be built their only monument of last- 
ing fame. 


ANTHROPOLOGICAL WORK IN EUROPE. 
By Pror. FREDERICK STARR. 


ITHOUT visiting either Stockholm, Vienna, or Rome, the 

author has recently seen many of the museums of ethnog- 
raphy in western Europe. It has seemed to him that a sketch of 
the workers and a description of the work in anthropology there 
might be of interest to readers of the Monthly. Hence this 
article, which makes no claim to exhaustiveness, but which does 
aim to suggest something of the intense interest now shown in 
that science in Holland, Germany, Switzerland, Italy, France, and 
England. Under the comprehensive word anthropology we com- 
prise physical anthropology, ethnography, prehistoric archeology, 
and culture history. 
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Museums of ethnography are far more common in Europe 
than with us. There are, perhaps, no large cities without such an 
institution, and many small towns have fine collections. In the 
little kingdom of Holland alone there are fully a half-dozen 
ethnographic museums of importance, the chief one being at 
Leyden. This city is the main educational town of Holland, and 
its university, always fa- 

mous for its corps of teach- [>> 
ers, still holds its rank as a 
finely manned institution of 
learning. Besides the uni- 
versity, the town boasts of 
one of the best museums of 
antiquities in the world, par- 
ticularly rich in Egyptian 
and Javanese objects, and 
the ethnographic museum, 
which in some respects is 
unsurpassed. Like many of 
the great collections in Eu- 
rope, the latter is unfortu- 
nate in its housing. The 
part usually shown to visit- 
ors comprises the wonder- 
fully rich collections from 
the South seas and the East } 
Indies. These are in ex- i. 2 th DP Bee 
ceedingly crowded and ill- 

lighted quarters, and a satisfactory display is impossible in the 
present building. The African collections are in a second build- 
ing as little suited to display as the first, and the rich series from 
Asia are stored in yet a third building. It is much to be de- 
sired that this collection might be brought together under one 
roof in a building of suitable character and well lighted and 
suitably cased. We have already referred to the wonderful series 
of objects from the South seas and the Indies. Many of them, 
brought home by the early navigators, are old, and represent the 
native arts before they were affected by white influence. Espe- 
cially fine are the carved work, weapons, armor, and articles of 
dress and adornment. New Guinea is finely represented by ob- 
jects from different parts, well illustrating the local variation in 
arts. The specimens from Sumatra, Engano, Nias, Borneo, and 
Java illustrate the whole life of the natives. The collection of 
krises, or dirks, is probably the largest in the world, and many 
of the specimens are masterpieces of metal-work, and the hilts 
and sheaths are crusted with precious stones. Dr. Serrurier, the 
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director of the museum, classifies ethnographic objects into twelve 
groups—such as relate to—(1) Food, Drink, etc.; (2) Clothing ; (3) 
House-furnishing ; (4) Fishing and Hunting; (5) Agriculture: 
(6) Domestication of Animals; (7) Trading; (8) Manufactures: 
(9) Weapons and War; (10) Government and Society ; (11) Toys, 
Music, Theatre, etc.; (12) Religion, Science, and the like. This 
scheme of classification runs through the whole arrangement of 
the museum. Dr. Serrurier is fortunate in having associated with 
him as conservator Dr. J. D. E. Schmeltz. 

There are in the university faculty several men who, without 
being professional anthropologists, have more or less directly done 
work of importance to anthropological science. Such are the fa- 
mous Sanskrit scholar, Prof. Kern; the Sinologue, Prof. Schlegel, 
and Dr. Thiele, of the theological school. The latter has contributed 
much to the present scientific study of religions. Prof. Schlegel’s 
Chinese Dictionary is far more than a “word-book,” and is a 

treasury of ethnological 
ie sek ; material to which all stu- 
i ; dents must refer. With 
M. Henri Cordier, of Par- 
is, Prof. Schlegel is edit- 
or of an interesting bi- 
monthly journal devoted 
to Asiatic subjects—Toung 
Pao. The university has a 
chair of Ethnology, which 
was for several years ably 
filled by Prof. George 
Wilken, whose death a few 
months since was a seri- 
ous loss to the institution. 
Prof. J. J. M. de Groot 
has been appointed to the 
position. 

Prof. Kern and Prof. 
Schlegel, with other 

Dr. Rupotr Vircuow. workers in ethnography 

in various countries, form 

an editorial committee of the Internationales Archiv fiir Eth- 
nographie, a journal appearing at Leyden under the very capable 
direction of Dr. J.D. E. Schmeltz. Dr. Schmeltz is a rare worker. 
Born in Hamburg, his first important work in the field of eth- 
nography was done upon the famous Godeffroy collection from 
the South seas. The result of his work was the well-known illus- 
trated catalogue of that collection, which is the first work that 
the student of the South-sea cultures must know. Dr. Schmeltz 
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has been Conservator of the Ethnographic Museum at Leyden 
for more than ten years. When the Archiv fiir Ethnographie 
was established, a little more than four years ago, he was in- 
trusted with its management. The journal is a quarto in form, 
appearing once in two months, and the articles, which are always 
of great value, are in French, Dutch, German, and English. 
Every number is illustrated, and many of the plates are hand- 
somely colored. We have laid considerable stress upon this jour- 
nal because of its great value, and because it is far too little 
known in this country. 

We have let Leyden stand as the type of work done in Hol- 
land, but it is not the only center. Considerable ethnographic 
museums, with good workers, are located at Rotterdam, Haarlem, 
The Hague, and Amsterdam. 

Germany is full of workers in every line of anthropological 
study. To describe what is done at Leipsic, Halle, Berlin, Dres- 
den, Munich, Heidelberg, 
and Freiburg will give 
some idea of the aims and 
methods of the work. And 
first we will consider the 
work in physical anthro- 
pology. At Leipsic we find 
Dr. Emil Schmidt, ex- 
traordinary professor at 
the university. He offers 
in three successive years 
three courses of lectures to 
the students—general eth- 
nology, prehistoric arche- 
ology, and physical an- 
thropology. Dr. Schmidt 
is a critical and careful 
worker, and, notwithstand- 
ing the profound abyss 
separating German and 
French workers, he is well Peer, Jemanues Raves. 
spoken of in France. His 
little book, An thropologische Methoden, is the best hand-book 
for the student in the laboratory or the field that is accessible. 
Although a man past middle life, Dr. Schmidt is an active work- 
er, and he has just returned from a trip to India and Ceylon, 
where he did extensive field work. In his laboratory he has a 
private collection of over a thousand skulls, many of them of 
his own gathering. Dr. Schmidt is ingenious in suggesting new 
methods of work and study. He is the originator of the cranial 
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modulus. One of the chief objects of study in physical anthro- 
pology is the skull, and it is important to have some convenient 
means of comparing skulls of different kinds. To compare 
measurements taken in one direction only, of course gives no 
results of value; thus, to know that one skull is nine and 
another is eight inches long, tells nothing as to shape or rela- 
tive capacity. Authors accordingly devised the cranial index, 
found by dividing the length of the skull into the breadth and 
expressing the result decimally. If skulls had but two dimen- 
sions this index would be satisfactory ; as it is, it is not perfect. 
A new index was devised which should take account of the height 
of the skull; the height being divided by the length and the re- 
sult expressed decimally. By a combination of these two indices 
a fair idea of the skull would be given, but in a comparison of 
the indices of a number of skulls great difficulty arises. One ex- 
pression is what is desired. After much careful study and experi- 
mental work, Prof. Schmidt worked out the modulus; the length, 
breadth, and height are measured and their arithmetical mean 
is taken. 

A veteran worker is Dr. Herman Welcker, Director of the 
Anatomical Laboratory of the University of Halle. The build- 
ing he occupies is one of the few in Europe that has been built 
recently and for scientific purposes. Welcker’s work extends 
back through many years, and, although all of his suggestions 
have not been accepted by other workers, his contributions to 
craniology have been numerous and valuable. In the museum 
under his charge is a wonderful series of skulls, especially rich in 
Papuan, South sea island, and Indian specimens. One notice- 
able feature of the museum is the exceedingly large collection of 
human monsters, two-headed, cyclopean, etc.—perhaps the largest 
in the world. 

No physical anthropologist in Europe is more widely known 
or more respected than Dr. Rudolph Virchow, of Berlin. He is in 
charge of the Pathological Institute of the university, where he 
has a vast quantity of valuable material. Among other osteologi- 
cal collections are great numbers of skeletons and skulls of the 
Negrito pygmies. Virchow’s writings have been extensive and 
most important. He is at present engaged upon a great work 
—a study of crania of American Indians, from both the Northern 
and Southern continents. An atlas of plates will form a part of 
the work, and every skull will be represented as seen from five 
different positions. The matter of fixing a skull in position for 
drawing is one of no little importance, and unfortunately there is 
no agreement between French and German workers in regard 
to what shall be called the horizontal line. The French con- 
sider a line drawn from the occipital foramen to a point between 
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the bases of the upper middle incisors as horizontal, while the 
Germans make it pass from the middle point of the upper curve 
of the auditory meatus to the middle part of the lower curve of the 
optic orbit. Virchow claims that the German line is preferable, 
as it can easily be taken on the living person, as well as upon the 
skull. He adds, usually with a little quiet satisfaction: “The 
French horizontal line throws the head up, while ours throws it 
more naturally and downward; they are more proud, we are mod- 
est.” For years Dr. Virchow has edited the Zeitschrift fiir Eth- 
nologie, the official journal of the Berlin Anthropological Society, 
of which he has always been a leading member. Dr. Virchow’s 
seventieth birthday was celebrated with much of German hearti- 
ness last fall, but years tell little on him, and he does a prodigious 
amount of work with all the enthusiasm of a young man. 

Of the many other workers in physical anthropology in Ger- 
many we can mention but 
one—Dr. Johannes Ranke, 
of the University of Munich. 
He is perhaps the only full 
and regular Professor of 
Physical Anthropology in 
Germany. Since 1866 Prof. 
Ranke has been editor of 
the Archiv fiir Anthropo- 
logie, and since 1877 of the 
Urgeschichte Bayerns. His 
work, Der Mensch, in two 
large volumes, is the best 
elementary work on descrip- 
tive anthropology. His lab- 
oratory is well equipped—in 
part with instruments of his 
own devising. One of the 
most important operations 
in anthropology is finding 
the internal capacity of the Pror. Frrepricn Rarzet. 
cranium. There are a host 
of methods. The difficulty is that no two methods give the same 
result, and no single method in the hands of two unskilled ob- 
servers gives exact agreement. The thing desired, then, is to 
work out a method of “cubage” that shall give invariable results. 
Dr. Ranke has attempted this. His students are given a bronze 
skull of known capacity. This is filled with millet seed rammed 
in tightly with a wooden plug. The filling is afterward turned 
out and measured. Every step in the operation is subject to 
fixed rules. When a student gains such skill that he succeeds 
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always in getting the capacity of this standard skull exactly, 
he is considered competent to measure the capacity of real crania, 
In drawing skulls most German workers use an instrument called 
a diopter, which produces a drawing of the natural size. Dr, 
Ranke has ingeniously attached a pantograph to the diopter in 
such a way that a correct 
reduced drawing may be 
produced at one opera- 
tion. His craniophore— 
an instrument for sup- 
porting a skull in a hori- 
zontal position for pur- 
poses of study—is the 
simplest and best made, 
but is, of course, suited 
only to the German hori- 
zontal. 

In German Switzerland, 
at Basel, is Dr. Kollman, 
best considered here, as he 
is of the German school. 
Prof. Kollman is a born 
teacher, and every speci- 
men in his Anatomical Mu- 
seum of the university is 

Pror. Ap. Bastian. considered as instruction 
material, and is so mounted 
or prepared as to make its teaching value the greatest. The sub- 
ject of prehistoric races has taken much of his attention, and a 
large case in the museum is devoted to a series of casts or origi- 
nals of such skulls. Particularly interesting is the large series of 
prehistoric Swiss skulls representing the types described in His 
and Rutimeyer’s classic work. Dr. Kollman has introduced some 
exceedingly long and difficult words into the nomenclature of phys- 
ical anthropology—leptoprosopic, cheemeeprosopic, etc. They are 
descriptive of cranial forms, and are intended as classificatory ; it 
is doubtful, however, whether they really express natural types 
or simply artificial and arbitrary groupings. 

As to ethnography, Germany is permeated with it. Magnifi- 
cent collections are numerous, and workers are everywhere. Leip- 
sic is a center of work. Here is the collection at which Dr. 
Klemm worked so diligently, now in charge of Dr. Obst. Only a 
small part of the treasures of this collection are on display. These 
are crowded, poorly arranged, and badly lighted; and a vast 
quantity of precious things are stored away, where they must be 
deteriorating in value as the months pass. In the university 
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is Prof. Friedrich Ratzel, best known to us for his Volkerkiinde 
—an introduction to ethnography. Dr. Ratzel is now revising 
this work, and he has lately issued a yet more valuable treatise 
—Anthropogeographie. Ethnography is most interesting to him 
in its geography, and he at present lays especial stress upon the 
local distribution of customs and arts. Prof. Ratzel is a favorite 
teacher, and has sent out many young men imbued with his meth- 
ods. Among these, one of the most promising is Dr. Heinrich 
Schurtz, privat-docent at the university, whose recent Philosophie 
der Tracht is an application of Ratzel’s methods to the study of 
dress. 

Drs. Meyer, Lueders, and Buchner are doing fine work with 
the museums at Dresden, Hamburg, and Munich, and deserve 
more than a brief reference. But the ethnographic work of Ger- 
many and of the world cul- 
minates in Berlin. Adolph 
Bastian is the director of the 
museum, the leader of the 
corps of able workers who 
carry it on. He is a man 
whom years do not make 
old; one who has unquench- 
able fireand enthusiasm. He 
is decidedly the right man 
in the right place. The Gov- 
ernment has been liberal to 
him, but he continually 
needs new funds for more 
and greater enterprises. No 
one recognizes more clearly 
than he the importance of 
doing ethnographical work 
now ; to-morrow will be too 
late. Old tribes are dying 
out; new customs are being Dr. Epvarp SELER. 
introduced ; native cultures 
are being swept away, or rapidly modified by contact with the 
civilization of the white man. [Illustrations of such cultures 
must be saved now or never. “It is a burning house, and the 
main purpose is to gather material for the future to use. And 
contents are lost while we wait.” So his prodigious accumula- 
tions are here—for example, Dr. Grunwedel, who has direction 
of the India collections, has upward of twenty-four thousand 
objects in his charge. Prof. Bastian is a great traveler and a 
busy writer. Scarcely a year passes without an important work 
from his pen. 














62 THE POPULAR SCIENCE MONTHLY, 


The American department of this vast collection is exceedingly 
raluable. There is but little from the Indians of the United 
States; from ancient Mexico and Peru, from the modern South 
American tribes, and from the Northwest coast the representation 
is magnificent. The culture of Eskimos, of Tlingits, Haidas, and 
Bilgulas are fully shown. Some very choice Mexican antiquities 
collected by Humboldt are here. Here, too, are three of the ex- 
ceedingly rare and interesting mosaics from Mexico made by 
overlaying forms of wood with bits of turquoise, obsidian, and 
shell. Perhaps a score such are known in European museums: 
seven are at London, three at Berlin, two at Copenhagen, and five 
at Rome. They are among the most curious and interesting Az- 
tec objects. There are fine series of pottery from Mexico and 
Yucatan. The collection of Peruvian pottery is wonderfully com- 
plete, and is no doubt the finest on public display in the world. 
Reiss and Stubel’s great collections, upon which their famous 
work, The Necropolis of Ancon, is based, are here, and include 
the finest general series of Peruvian antiquities on exhibition— 
especially rich in wrapped mummies, fine cloths, and household 
goods. As for modern ethnography, there are series of objects 
from almost every tribe from the Caribbean Sea to Cape Horn. 
All this wealth of materials is under the care of Dr. Edward Seler, 
whose special work upon Mexican subjects has made him known 
to Americanists. 

The men at Berlin are all hard workers. Dr. F. von Luschan, 
curator of the African department, exemplifies this. Himself a 
specialist in biblical archeology, and frequently in the field over- 
seeing excavation, he allows no opportunity to pass unimproved 
for gathering anthropological material of every kind. In addi- 
tion to his regular work he has, while in the field, taken photo- 
graphs and anthropological measurements of more than three 
thousand persons, some of them among barbarous and little-known 
tribes—a work which alone would not represent an idle life. 

We can refer to but two more of the German workers—Dr. 
Richard Andree and Dr. E. Grosse. Richard Andree, of Heidel- 
berg, has the heartiest admiration for our American ethnogra- 
phers and their work, and it is certain that they reciprocate. His 
writings are always clear and direct. His latest work perhaps is 
his Ethnographische Parallelen—a good example of his style and 
ability. As editor of the geographic journal Globus, Dr. Andree 
is known the world around. At the old University of Freiburg, 
in the most picturesque part of the Rhine mountain country, is 
in progress one of the most hopeful works in anthropology in 
Europe. Dr. E. Grosse is there developing a museum and a de- 
partment of anthropology. No effort is made to collect a great 
mass of material, but carefully selected specimens are arranged 
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so as to show man’s progress from the oldest age of stone to the 
present time, and so as to present pictures of life in various exist- 
ing tribes of savage or barbarous men. Nothing is here done in 
physical anthropology, but lectures are given in ethnography and 
culture history, and these are exceedingly popular. Dr. Grosse’s 
work is unobtrusive, but it is sure to be far-reaching. 

Much of the value of collections is lost by bad arrangement. 
Nowhere is there such pains taken in display as at Copenhagen. 
The results are beautiful, 
although nowhere have 
greater disadvantages had 
to be overcome. The Eth- 
nographical Museum is the 
oldest in existence, having 
been founded in 1847 In- 
spector Steinhauer, now 
seventy-five years of age, 
has had the arrangement 
in charge. Dr. Kristian 
Bahnson, a specialist in 
American ethnography, is 
his assistant. To Inspec- 
tor Steinhauer was given 
an old palace, with many 
small rooms, not at all 
adapted to the housing of 
a great museum. He has 
done wonders; not an inch 
of space is lost, and great De. Recsasp Anpess. 
ingenuity is displayed in 
making available what must at first have looked like useless wall- 
room and passage-ways. The collections are arranged first by 
countries or tribes, and the material from any one region is rigidly 
classified into groups: (1) Religion; (2) Men; (3) War: (4) House; 
(5) Industry and Art; (6) Amusement. Within the cases them- 
selves the objects are arranged with the greatest care so as to pro- 
duce the most pleasing effect possible. In the same building is the 
Museum of Northern Antiquities, under charge of Dr. Sophus 
Miiller. Denmark is classic ground for the prehistoric archzolo- 
gist. Scarcely a foot of its surface but what has yielded relics. 
Its peat-bogs, kitchen-middens, and tumuli are famous. Here are 
found the finest flint-chipping in the world, the most interesting 
of bronze implements, the finest gold ornaments of the bronze 
age, and vast quantities of specimens illustrating the early age 
of iron. No student can afford to neglect this collection. The 
Museum of Northern Antiquities is exceedingly popular with the 
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Danish peopie, who are very loyal in sending to it specimens they 
may find. The Government itself is very wide awake to the im- 
portance of such work as is here done, and has acted vigorously 
in the matter of preserving tumuli and other monuments of the 
past. 

Anthropology is by no means neglected in Switzerland. With 
men like Vogt and Kollman in physical anthropology, with mu- 
seums of ethnography at Basel, Bern, and Zurich, it is still true 
that the department of prehistoric archzology leads the rest there, 
This is quite natural, for every lake has its old village sites and 
every town of consequence has its collection of “ lake-dwelling ” 
antiquities. There are more than two score such, of some impor- 
tance, in Switzerland. Certainly those at Bern and Zurich may 
be taken as good examples. The former, under Dr. van Fellen- 
berg, represents very fully all three of the great “ages” of the 
archeologist. The oldest lake-dwelling villages of Europe date 
back to the age of stone (the neolithic period); many were of the 
bronze age; some were of the early part of the age of iron. Some 
of the sites were occupied 
continuously from the older 
to the later time, while 
others represent only a sin- 
gle period. At Zurich are 
the collections upon which 
Dr. Keller’s work was based, 
and very much valuable 
and interesting material 
from recent explorations 
undertaken quite near the 
city. Dr. Heierli, who 
teaches prehistoric arche- 
ology in the University of 
Zurich, has still a largely 
unworked field in Lake 
Zurich. It is a mistake to 
think of the lake-dwelling 
sites as “ worked out.” 

Italy is very active in 

Pror. Paoto MaNTEGAzzA. anthropological work. At 

Turin Prof. Guido Cora 

conducts a geographical journal which contains much ethno- 
graphic matter; in the same city Prof. Lombroso experiments, 
writes books, and edits a journal, to which is due much of the 
present interest in criminal anthropology. In Florence are 
Mantegazza, Giglioli, and Regalia. At Perugia, Belluchi works 
away at the stone age of Italy. In Rome is one of the great eth- 
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nographic museums of the world, with Pigorini as director and 
Coligni as assistant. Two of these workers occupy unique posi- 
tions. Prof. Paolo Mantegazza is President of the Anthropological 
Society of Italy, editor of an anthropological journal, Director of 
the National Museum of Ethnography and Anthropology, and pro- 
fessor in the university. We mention these titles because they 
suggest his work. Physical anthropology, man himself, is his 
specialty. Mantegazza has traveled much and has written works 
of value as a result—such are his monograph upon the Lapps and 
his work on India. But the books to which his fame is most due 
are of a more general character. Such are his Physiology of 
Pleasure, Physiology of Pain, and Physiognomy and Expression. 
The latter has been published in America in English, and will give 
a good idea of his style. His trilogy on love—Physiology of Love, 
Hygiene of Love, and Ethnography of Love—has created a sen- 
sation. The German translation of these has sold by tens of thou- 
sands ; a similar success has attended the French edition ; and in 
Italy they are seen everywhere. Mantegazza’s mind is intensely 
analytic. This is shown both in his writings and in his museum. 
Nowhere else, so far as we know, is analysis applied to anthropo- 
logical material. He divides it into groups illustrating: (1) Com- 
parative anthropology, (2) biological anthropology, (3) artificial 
deformations, (4) pathological anthropology, (5) psychological 
anthropology, (6) ethnical anthropology. It must be confessed 
that having divided his material in this way he makes no attempt 
to arrange it afterward in the cases. In this museum, Prof. Man- 
tegazza has upward of four thousand skulls, two thousand of which 
are Italian. One of Mantegazza’s latest ideas is a psychological 
museum, in which, by objects, the workings of the mind are to be 
illustrated. This museum has been begun, but it will be long be- 
fore the plan can be fully developed. By profession Henry H. 
Giglioli is a zodlogist. In charge of the department of vertebrate 
zodlogy at the University of Florence, his work in that line speaks 
for itself. Interested in ethnography by a voyage he made around 
the world, he has gathered a collection of stone implements un- 
surpassed perhaps by any other private collection. The idea of 
the series is not to illustrate the stone age of any one place or peo- 
ple, but by carefully selected specimens from every part of the 
world to show all types of stone implements. Prof. Giglioli has 
also much interest in the persistence of the use of stone tools into 
later culture stages. 

Paris epitomizes France, and certainly the character of French 
work in anthropology is fairly shown if that of the capital is de- 
scribed. Anthropology is more cultivated in Paris than anywhere 
else in the world, and every department is there developed. The 
ethnographic collections are at the Louvre, the Trocadéro, and 
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the Musée Guimet. It is a pity that the material from Africa and 
the South seas now at the Louvre is not sent to the Trocadéro 
and incorporated in the collections there under charge of Dr, 
Hamy. The Trocadéro is a beautiful building, and the collec. 
tions it contains are of great importance, but it is not adapted to 
their suitable display. Dr. Hamy has made the best of his cir- 
cumstances, and his cases 
~—j~—s and wall trophies (usually 
an abomination in a mu- 
seum, but here a necessity) 
are true works of art. The 
hall devoted to African 
specimens is wonderfully 
fine, and the collections 
from South America, Mexi- 
co,and Yucatan are quite 
as good as any in Europe. 
One feature of this mu- 
seum is that it contains a 
fair representation of the 
ethnography of Europe— 
a thing exceedingly rare. 
The Musée Guimet embod- 
ies a brilliant idea, the il- 
lustration of the world’s 
religions. It grew out of 
Pror. Henry H. Gretiows. an expedition sent to Asia 
to study the religions of 
Japan and India. The collections belong to the state and oc- 
cupy a building constructed for the purpose and beautifully 
arranged. The display halls are erected about a triangular 
court, and the two in front are connected by a rotunda. This 
contains a valuable library composed entirely of works devoted 
to religions. So far only Buddhism is represented with any 
degree of fullness. The arrangement is geographical. The re- 
ligions of India, southeastern Asia, and China occupy the first 
floor of one gallery, while in the upper floor are objects illustrat- 
ing the worships of ancient Greece and Rome. In a second wing 
are the Japanese series on the first floor and religious objects 
from ancient Egypt on the second. The third hall is as yet 
largely unoccupied. The chief criticism that one might make 
of this museum is, that the specimens are all choice pieces ; there 
is little to show the common idols or the mode in which worship 
is conducted. On the walls in the galleries and the rotunda 
are many paintings by Félix Regamy representing sacred places, 
temples, and religious ceremonies. 
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In America no French anthropologist is so well known as A. 
de Quatrefages, whose Human Species and Natural History of 
Man are here widely read. Up to the very date of his death, 
early in the present year, the old man lived among his books and 
kept at work, although he was in his eighty-second year. A 
zoologist by training, he was one of the few prominent workers 
in that field who held out against Darwinism and other forms of 
transformist doctrine. His writings have been of the greatest 
importance. With his assistant naturalist, Dr. Hamy, he wrote 
Crania Ethnica, a standard work on the characteristics of race as 
shown in skulls. His Migration of the Polynesians, Fossil and 
Savage Men, and the Pygmies, are others of his works that are 
well known. De Quatrefages was officially connected with the 
Museum of Natural History, and under his directorship much of 
the material in the Galerie d’Anthropologie was gathered, and 
the Laboratory of Anthropology of the museum, perhaps the best 
equipped and most convenient in the world, was established. 
This laboratory is situated near the house where De Quatrefages 
lived (which was, by the 
way, the home of Buffon). 
It contains office-rooms for 
the corps of workers, Doc- 
tors Hamy, Vernéau, and 
Delisle. Two large rooms 
are supplied with tables, 
instruments, and materials 
for the use of students. An 
excellent dark room for 
photographic work, rooms 
for preparation of material, 
for modeling and casting 
in plaster, are all provided. 
A fair library for reference 
is also connected with the 
laboratory. The Galerie 
d’Anthropologie of the mu- 
seum contains a vast quan- 
tity of varied and interest- 
ing material, probably the 
greatest collection in the Pror. G. pe Mortiiuer. 
world. Thirteen rooms are 
too small for its suitable display. Over two thousand skulls be- 
longing to the collection are packed away for lack of space for 
them in the cases. One of the rooms is devoted to fossil men, and 
here are many original pieces of great value and world-famous, 
such as the Cro-Magnon skulls and the Mentone skeleton. 
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Besides the work at the museum, there is at Paris a very broad 
work centering at the School of Medicine. This work is carried 
on through three distinct agencies, the society, the school, and 
the museum and laboratory. The Société d’ Anthropologie de Paris 
was founded May 19, 1859, by Paul Broca and a handful of other 
interested men. It is the 
oldest existing anthropo- 
logical society, and perhaps 
the largest. Always ag- 
gressive, it has done much 
to develop anthropologi- 
cal study throughout the 
world. During his lifetime 
Broca continued to be a 
power in its work, and his 
influence largely trained a 
body of younger men to 
take his place. The soci- 
ety publishes its Bulletin, 
and has accumulated a li- 
brary of some eight thou- 
sand volumes. The School 
of Anthropology is an out- 
growth of the society. At 
first an individual enter- 

Dr. Paut Toprnarp. prise, it was “ recognized 

of public utility,” March 

23, 1889, and now receives support from the Government: This 

season lectures were given on various subjects, more or less di- 

rectly included under the name anthropology, by twelve profess- 
ors. The schedule is here copied : 

Monday, 4 Pp. M., G. de Mortillet: Prehistoric Anthropology. 
5 p. M., Mathias Duval: Anthropogeny and Embryology. 

Tuesday, 3 Pp. M., Fr. Schrader: Geographic Anthropology. 4 
p. M., André Lefevre: Ethnography and Linguistics. 5 P. M., 
Georges Hervé: Ethnology. 

Wednesday, 4 P. M., J. V. Laborde: Biological Anthropology. 
5 p. M., Mahoudeau: Zodlogical Anthropology. 

Friday, 3 Pp. M., Fauvelle: Conferences. 4 P. M., Bordier: 
Medical Geography. 5 Pp. M., L. Manouvrier: Physiological An- 
thropology. 

Saturday, 4 Pp. M., Ch. Letourneau: Sociology. 5 P. M., A. de 
Mortillet: Comparative Ethnography. 

All these courses are absolutely free to the public, and an 
average attendance of some two hundred persons shows that they 
are appreciated. The Museum and Laboratory of Broca is the 
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third agency of this work at the buildings of the School of Medi- 
cine. During his lifetime, under the directorship of Broca him- 
self, and since then usually under Dr. Paul Topinard, they are 
very largely the work of these two men. The laboratory con- 
tains a full series of all instruments that have been made for 
anthropological investigation, and the material in the mu- 
seum practically illustrates the whole history of such work in 


France. 

The Professors de Mortillet are father and son, and they have 
been connected with all the work on prehistorics that France has 
done. Gabriel de Mortillet has brought order out of chaos, sys- 
tem out of confusion, by his terminology of prehistoric chro- 
nology. His system is accepted very widely throughout western 
Europe. It is somewhat the fashion in America to decry it, but 
we believe that the nomenclature will become more and more 
fixed. It will not probably fit our American conditions, but for 
France and its neighbors it apparently expresses facts. G. de 
Mortillet’s little book, Le Préhistorique, is a model of compact 
statement and sound criticism. The larger work, the Musée Pré- 
historique, is the result of joint labor of father and son, and is 
based upon the unrivaled collections from drift gravels and 
vaverns of France, which they have so beautifully arranged at 
the museum at St. Germain. Prof. Adrien de Mortillet is a skill- 
ful artist, and his lectures are always illustrated with rapidly 
drawn crayon sketches. 

A sketch of French work that omitted Dr. Paul Topinard 
would be very faulty. An old pupil and friend of Broca, he 
has done much to carry out his master’s work. No one, save 
Broca, has done more to direct French work in anthropology. In 
many ways his influence has been felt as teacher in the school, 
as Director of the Broca Laboratory, as editor of the Revue 
d’Anthropologie in the past, and of L’Anthropologie at present. 
Some years ago his little book, L’Anthropologie, an introduc- 
tion to physical anthropology, caused a real sensation and gained 
deserved recognition. Later, a much larger work, Eléments 
d’Anthropologie Générale, appeared, a most valuable manual for 
the laboratory and for students. Within a few months he has 
brought out a new book upon the relation of man to the animal 
world. 

In England there is considerable work in progress, though not 
so much as we might expect when we remember that it was there 
that Lubbock’s works and the famous books of Tylor, Spencer, 
and Maine appeared. The British Museum has some rich collec- 
tions in ethnography and prehistoric archeology. The depart- 
ment is in charge of Mr. A. W. Franks and Mr. Charles Reade. 
The best cataloguing in Europe is done here. Every specimen is 
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numbered, The number, together with a description and history 
of the specimen, a carefully made pen-and-ink drawing, and refer- 
ences to literature, are all entered upon a large card. These cards 
are afterward arranged and cared for as usual in card catalogues, 
We can hardly refer even to some of the more interesting speci- 
mens. Magnificent series from the South seas, from Australia, 
and New Guinea are here. Many objects are of especial interest 
as having been collected in Captain Cook’s voyages. These are 
not simply interesting as mementoes of the great traveler, but 
because they present us results of the native industries unaffected 
by white contact. It is curious to notice how widely scattered 
Cook’s specimens are. Many are here at London, others are at 
Berlin, Bern, Florence, Leyden, Oxford, and Australia! Of Ameri- 
can objects the British Museum has some of extraordinary in- 
terest: seven of the Mexi- 
can mosaics ; choice things 
from Peru; a good Central 
American and Antillean 
series, and a fine lot of old 
Eskimo objects. The an- 
thropological material at 
the Royal College of Sur- 
geons is extensive and very 

valuable. 
In one of the buildings 
of the South Kensington 
Museum is Mr. Francis 
Galton’s anthropometric 
laboratory. Mr. Galton is 
President of the British 
Anthropological Society, 
and the author of vari- 
ous important works upon 
Heredity, African Peoples, 
Pror. E. B, Tyxor. and Human Faculty. He 
is extremely ingenious in 
devising apparatus and experiments for determining the degree 
of development of various faculties. In this laboratory any vis- 
itor may be examined and measured free of charge. The exam- 
ination includes, besides the regular anthropological measure- 
ments, tests of eyesight, hearing, color-sense, quickness of muscu- 
lar blow, etc. The results of the examination are fully recorded 
on blanks prepared for the purpose, a copy of the record being 
given to the subject. Many thousands of persons have been 
measured in this laboratory, and the public has thus been made 
acquainted with the subject of anthropometry. Mr. Galton is 
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now much interested in studying means of personal identifica- 
tion, and is studying finger-tip impressions as identification ma- 
terial. All at present measured in the laboratory leave their 
finger-tip marks behind them. 

Americans are particularly interested in the little Blackmore 
Museum at Salisbury, although at present it cuts no great figure 
in anthropological work. There is here a good building with fair 
collections of prehistorics and some ethnographical specimens. 
The bulk of the collections made by Squier and Davis in their 
exploration of American mounds, and described in their famous 
work, the Ancient Monuments of the Mississippi Valley, is here. 
This collection includes a larger number of stone pipes of the 
“mound-builder type ” than any American collection. There are 
also good things from Central America and Peru. In addition to 
the specimens, there are in this building a great series of photo- 
graphs of American Indians and a wonderful library of Americana. 
The story of William Blackmore’s life is almost a romance, and 
this little American museum in the quaint old English town is 
one of the strangest of strange things. Would that funds and 
workers might be supplied to make it felt as a power in the 
study of American anthropology ! 

Both of the great universities are at work. Oxford owns the 
Pitt Rivers Museum, unique in conception. The collection is due 
to the initiative of Colonel Lane Fox (General Pitt Rivers), and 
has grown and developed under his guidance and that of Prof. E. 
B. Tylor and Mr. Henry Balfour. The objects of the museum are 
set forth in the following announcement, which is posted in vari- 
ous places: 

“The specimens, ethnological and prehistoric, are arranged 
with a view to demonstrate either actually or hypothetically the 
development and continuity of the material arts from the simpler 
to the more complex forms; to explain the conservatism of 
lower and barbarous races and the pertinacity with which they 
retain their ancient types of art; to show the variations by 
means of which progress has been affected and the application of 
varieties to distinct uses; to exhibit survivals or vestiges of 
ancient forms which have been retained through natural selection 
in the more advanced stages of arts and reversions to such types; 
to illustrate the arts of prehistoric times as far as practicable by 
those of existing savages in corresponding stages of civilization ; 
to assist the question of the monogenesis or polygenesis of certain 
arts—whether they are exotic or indigenous in the country where 
they are now found; and, finally, to aid in the solution of the 
problem whether man has arisen from the condition of the brutes 
or fallen from a high stage of perfection. To these ends objects 
of the same class from different countries have been brought to- 
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gether, but in each class the variations from the same locality are 
placed side by side, and the geographical distribution of the 
various arts is shown by distribution maps. Special finds serving 
to illustrate the correlation of the arts or of forms have been kept 
together. The collection was begun in the year 1851, and has ac- 
cumulated gradually.” Only a few of the series displayed can be 
mentioned—the gun, from the matchlock up to the present (this 
is the series, the working out of which by Colonel Lane Fox led to 
the founding of the museum); origin of geometrical patterns; de- 
velopment of forms and ornament in pottery ; from the parry-stick 
to the shield; dress development; fire-making devices; etc. The 
museum has grown to large proportions, and Mr. Balfour, the able 
curator, is now overhauling and rearranging the whole. Prof. 
Edward B. Tylor, who reads courses of lectures upon the His- 
tory of Culture to Oxford students each year, has exerted a 
vast influence upon anthropology, not only in Great Britain and 
America, but also throughout Europe. His great works, Early 
History of Mankind and Primitive Culture, and his remarkable 
little Anthropology, have been to many workers their first in- 
spiration. 

At Cambridge anthropological work is more recent than at 
Oxford, but it is now on a good basis and must prosper under 
Baron Anatole von Hiigel. The collections are in part prehistoric, 
in part ethnographic. There is a very good local series of pre- 
historics, some of the latest additions coming from excavations in 
the immediate neighborhood of Cambridge—almost on the very 
grounds of the university. The chief ethnographic treasures are 
the collections from Fiji, gathered by Baron von Hiigel himself, 
which are unequaled. 

We have aimed in this brief sketch to show where work in our 
subject is done in Europe, to mention a few of the workers, and 
to point out something of their methods and plans. 


Tne Oanadian Government is trying experiments on an extensive scale in the 
cultivation of trees. At the Central Farm, near Ottawa, the seeds of Rocky 
Mountain and European conifers have been liberally sown; and in 1891 one hun- 
dred and seventy-five thousand seedlings were transplanted from the beds, to be 
distributed later on to branch farms and private experimenters, who are to send 
in careful reports of progress. The Government also distributed one hundred 
thousand forest-tree seedlings among one thousand applicants in the Northwest, 
with instructions for planting and subsequent treatment. Twenty-five gardens 
along the main line of the Canadian Pacific Railway have been supplied from the 
experimental farms. Speaking of the need of the application of forestry in the old 
provinces, Mr. J. C. Chapais mentions whole regions as known to him which were 
cleared by settlers who had to desert the land soon afterward because it was 
worth nothing. Such districts, he adds, would have been so many inexhaustible 
wood-reserves for future generations, but are to-day useless. 
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WHY WE SHOULD TEACH GEOLOGY. 
By Pror. ALPHEUS 8. PACKARD. 


PROPOS of a recent article in The Popular Science Monthly, 
entitled “Do we teach Geology?” it may be said that, 
while the science may be taught in some high schools and smaller 
colleges in the one-sided and perfunctory manner stated, the state- 
ments under this head seem somewhat sweeping, as is also the 
writer’s condemnation of all of our text-books; those of Dana, of 
Le Conte, or Geikie, being comprehensive and excellent. The sub- 
ject should be taught in our universities and larger colleges, so 
as to train good teachers in the best field and laboratory methods, 
who should follow such methods when called to teach in the high 
schools and smaller colleges. Undoubtedly the best way to teach 
geology is by lectures, supplemented by text-book study, and the 
collateral reading of monographs, but especially by required field 
work, and, when mineralogy and lithology are included, by labo- 
ratory work. The teacher should have traveled widely, and seen 
for himself volcanoes and geysers; should have climbed mount- 
ain-peaks, visited cafions, and examined the effects of erosion, 
and the every-day work of streams, of waves, tides, and ocean 
currents. He should show his class by what agencies the scenery 
at home has been produced, how certain mountains have been 
carved out of blocks of sedimentary rocks, and, if he lives in a 
region of fossiliferous rocks, the student should be taught to 
collect and identify fossils. 

All this is done with more or less thoroughness in our better 
equipped colleges, and where it is possible there are chairs of 
mineralogy and lithology, apart from geology proper, with well- 
appointed laboratories and collections, as well as special instruc- 
tion in paleontology, given by experts; while trained assistants 
in dynamical geology take classes out for field observation. 

But, however the work of instruction be performed, the grand 
outlines of the study should be impressed on the mind of the 
student, and the teacher should have a philosophic grasp of the 
subject ; and it is on account of the philosophic and general bear- 
ings of geology that it should form a conspicuous element in any 
liberal curriculum. 

Geology, then, in its broadest scope should be taught in our 
schools and colleges, and for at least twelve good reasons. 

At the outset we would claim that it holds equal rank with 
astronomy or biology. The former science tells us of the exist- 
ence of other worlds than ours, and gives us some conception of 


the immensity of space. The study of plants and animals car- 
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ries an impressive lesson as to the unity prevailing amid all the 
diversity of Nature, besides affording the hope that we may at 
some time discover the origin of life, since it has already opened 
the way to an explanation of the origin of the existing forms 
of life; while the grand outcome of geological study is that it 
brings vividly before the mind the immensity of time, enabling 
us to realize that time is only less than eternity. It also teaches 
us that our earth has had a history, that our own race has had 
a high antiquity; and thus the contemplation of past geological 
ages, reckoned by millions of years, the fact that our earth is 
coeval with the sun in age—all these considerations tend to im- 
measurably expand our mental horizon, and thus to react ina 
way to broaden the mind, 

Geology is also the complement of biology. As soon as one 
has mastered the rudiments of botany and zodlogy, and of the 
distribution of life-forms in space, the range of his thoughts 
should be extended to take in the orderly succession of life in 
past ages, and the evolution of modern specialized plants and 
animals from the earlier, generalized types. No liberally edu- 
cated person can, then, afford to ignore the study, and it seems to 
us that it should be taken up for the following, among many 
other considerations : 

1. Our first reason is that geology throws light on the origin 
of our earth and of the solar system in general; the facts and 
speculations which culminated in the modern nebular hypothesis 
give some idea of the steps by which our planet assumed its 
present form and became adapted for the maintenance of life. 

2. After the earth cooled down and assumed its present shape 
and size; in some way unknown to us, monads and bacteria, to- 
gether with infusoria, one-celled plants and animals, began to 
exist, and geology hints that the period when all this became 
possible may have been the early Laurentian, or at least at the 
dawn of what, for a better name, we call archean time. 

3. We now feel quite sure that the diversity of life of the 
Cambrian period must have been in some way the result of 
great changes in the physical geography of that time, and cor- 
related with the inequalities of the sea-bottom, with regions of 
shallows and of abysses, with landlocked areas, islands, and in- 
cipient continents, rising from submarine plateaus bearing mount- 
ain-chains. Geology describes the birth of continents, the rise 
of mountain-chains, and discusses the results of the action of 
heat in transforming the physical features of our globe, and 
thus, in part at least, explains the origin of volcanoes, the causes 
of earthquakes, and the processes of mountain-carving, through 
the agency of brooks and rivers. 

4, Over immense tracts of mountainous regions, rocks, origi- 
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nally stratified, and packed with the remains of living beings, 
have been transformed into slates, schists, and other crystalline 
rocks, and the inquiry, how this has been done, can only be an- 
swered by the geologist. 

5, During the process of mountain-building the earth’s crust 
has been uplifted, shattered, or dislocated, and finally permeated 
by hot springs, and the cracks and rents extending to the sur- 
face filled with the precious minerals. Certainly there is good 
reason why we should know how the ores thus came to be 
brought up from the bowels of the earth and almost laid at our 
doors. Theoretical geology gives us the probable explanation. 

6. Our North American continent has had a beginning, has 
passed through a period of infancy, youth, and maturity; the 
mountain-ranges bounding it are of different ages; its varying 
climates have become gradually established, and at different 
epochs it was fitted for the maintenance of quite different as- 
semblages of plants and animals. The intimate relationship be- 
tween these successive plant and animal worlds and the ground 
on which they were born, flourished, and died is now tolerably 
well understood by our geologists. 

7. Coal and coal-oils are geological products. Geologists can 
now give a satisfactory account of just how coal-beds have been 
formed from vast peat swamps; why great beds of iron ore are 
interstratified with the coal. We have only had our attention 
drawn to coal-oils since 1860, but already our geologists feel 
confident that they are due to the immense profusion of marine 
animals or vegetables, or both, during the times before and since 
the great Coal period; and chemical geologists nearly all agree 
in believing that petroleum is due to the storage in the earth of 
the chemical products derived from the tissues and oily matters 
once forming part of the bodies of myriads of living beings. 

8. It is interesting to know, and history-classes learn, the mode 
of origin of the people of Greece, of Rome, of the making of 
Great ‘Britain, the mode of origin of the French or German peo- 
ples, and the successive steps in the history of our own nation. 
It is equally important to know when the worms, ascidians, 
early vertebrates, and fishes made their appearance; when it be- 
came possible for air-breathing vertebrates to exist, and when the 
forerunners of mammals and man, the amphibians, were evolved - 
from the ganoids. Paleontology throws light on these points, if 
intelligently studied and properly taught. 

9. Much time is given in our schools to the memorizing of the 
dates of the birth and death of kings and of dynasties. Why 
should not the pupil also learn the geological date of the first 
known appearance of mollusks, star-fishes, worms, insects, fishes, 
reptiles, birds, and beasts? There are a great many isolated 
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facts and dry details in the study of fossils; but the leading 
conclusions, particularly those treating of the elaboration of the 
lines of forms resulting in the modern horse, the ox, the camel, 
and our other domestic animals, can be made interesting, and in- 
deed juicy and palatable, to the bright boy or girl of fifteen, or 
to the college student. 

10. The discovery of a single ammonite enabled the geologist 
to determine the geological age of the gold-bearing rocks of Cali- 
fornia. How indispensable fossils are as time-marks, character- 
izing the different formations, and the immediate practical use 
of such facts to the mining prospector, always interest a geologi- 
cal class. 

11. If,as is not improbable, man was evolved from some lemur- 
like form, and pursued a line of development parallel to, but im- 
mensely surpassing, that followed by the lines culminating in 
the monkeys and apes, it is a matter of deep interest to learn the 
probable time when vertebrate animals in which the fore legs 
were used for climbing appeared; when such was the struggle for 
existence that the ordinary mammalian equipment did not suffice, 
and the brain was called upon to act more immediately, the limbs 
and skull being remolded,in a way before unknown, to answer 
the behests of growing intellectual powers, until man as man ap- 
peared. Paleontology again must be invoked, and who knows 
how soon, when we learn more of the later Tertiaries of Africa 
and Madagascar, light may flash forth and illuminate this dark 
problem! 

12. One of the triumphs of modern geology is that it has es- 
tablished the fact of the high antiquity of man; that’ it has 
brought forth out of caves and gravel-beds the man of Neander- 
thal, the man of Spy, the inhabitants of the caves and shelters of 
central France and of southern England; and told us what man- 
ner of men they were, what weapons they used, the nature of 
their dwellings, of their clothing, their art instincts, their cuisine, 
and something of their religious aspirations, as shown in the 
burial of their dead. It is those antiquarians and geologists who 
began with the study of zodlogy and of geology who have 
founded anthropology, the youngest of the sciences. It is thus 
due to the geologist that the old science of ethnology has been 
rehabilitated—in fact, rejuvenated. 

It is owing to the combined labors of geologists and anthro- 
pologists that an entirely different view is now taken of the 
origin of man. It is almost a matter of scientific truth that primi- 
tive man was inferior to the lowest of existing savages; that 
our present Australian and negro races are physically and intel- 
lectually, perhaps, on a higher plane than the race of Neander- 
thal and of Spy; and that there has been a geological succession 





THE LIMITATIONS OF THE HEALING ART. 77 


of human types, leading up to races of which our existing sav- 
ages are the descendants. Physically, man of the present time is a 
most composite being, the result of crossings which began to take 
place long before the dawn of history. And, finally, it has been 
left for the geologists and archeologists, of whom Lyell, Lartet, 
Mortillet, and others, are types, to point out the overlapping of 
prehistoric upon historic times, and thus to bring to light the 
lost ages, filling up the abyss in our knowledge formerly existing 
between the dawn of human history and the close of geological 
history. 

Such is the light which geology has already thrown upon the 
origin of man, and of the world in which he lives. Who can 
deny the utility and importance of a study which bears such 
fruits? How can a person be regarded as liberally educated 
who has not been brought in contact with these facts? And 
yet there are still hundreds and thousands of our college grad- 
uates who have neither had careful training in the principles, nor 
have been brought into contact with the grand results of modern 
geology ; whose minds have not felt the inspiration and mental 
tension resulting from contact with these wonderful discoveries 
and conclusions. Is there not every reason why geology should 
be taught, provided the facts and principles be imparted in a way 


to stimulate, quicken, and expand the mind? 
Brown UNIvERsiryY. 
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THE LIMITATIONS OF THE HEALING ART. 
By Pror. Da, HERRMANN NOTHNAGEL, or Viewwa.* 


ingen fact is very evident that the practical art of healing has 
made great advances during the past century, especially 
during the last half of it. The progress of dermatology, the 
brilliant career of ophthalmology, the new creation of laryngology, 
the wonderful development of operative surgery and gynzcology, 
and, in the line of internal curatives, the introduction of a series 
of effective remedial substances and physical methods of healing, 
and, further, the greater importance attached to physiological, 
dietetical, and hygienic factors of the most diversified sorts—have 
all taken place during this period, and in part in the very pres- 
ence of our contemporaries. And when we add to Lister’s anti- 
septic process Pasteur’s discovery of the antidote for rabies, and 
Koch’s communication of a cure for consumption, which was 
received a year ago with such unbounded enthusiasm, the ques- 
tion may well force itself upon us, Where are the limits of the 





. * From an address before the Association of German Naturalists and Physicians at 
alle, 








78 THE POPULAR SCIENCE MONTHLY. 


healing art ? Itis indeed humanly proper to hope for a still wider 
extension of its scope, and it is a duty to try to obtain it. But it 
is becoming to the scientific man to look without prepossessions 
only at the facts, and with calm consideration to take account, 
not of what has been obtained only, but of what is attainable, 

“ Being ill is life under changed conditions.” What, then, is it 
to heal? To influence pathological processes in the organism in 
such a way that they shall be brought to a halt, that the deranged 
tissues and disturbed functions shall be restored to the normal, 
and the interrupted interchanges between individual tissues and 
functions and the whole system shall be brought back to health- 
ful relations ; that is what we call healing. 

Healing, in the sense that the physician’s art can control or- 
ganic processes in full activity, has not been advanced by the 
practical progress that has been made through antisepsis. For a 
tumor or an abscess can no more be made to go backward at this 
time than formerly. The exsection and opening of them are not 
synonymous with a real cure. And as with superficial lesions and 
those arising from external causes, so it is with those in the inte- 
rior organism, out of whatever causes they may have originated. 
In an ulceration of the bowels, a cure may be speeded by a series 
of appropriate measures to the extent that further injuries may 
be prevented, but the restoration of the injured parts will not be 
accomplished by them. On the bursting of a blood-vessel and 
the lesion of the brain-substance, it is necessary to apply suitable 
preventives to limit the congestion of the brain; but no measure 
of the surgeon hastens the coagulation of the blood or the adhe- 
sion of the divided nerve-substance. 

Inflammations constitute another class of clinical ee 
either acute or chronic, which, appearing in different organs, are 
grouped under that single designation. As we know from daily 
experience, the acute forms of inflammation are often cured, the 
chronic more rarely. There is, however, no internal medicament 
of demonstrated direct application for acute inflammations. Such 
remedies can only act indirectly in special cases—as, for instance, 
most means in acute catarrhs—as supporting applications. 

The therapeutic potentiality of the physician’s art is its most 
ancient possession, grossly overapplied through centuries, then 
abruptly abandoned in part, and now wavering in uncertainty. 
Quiet, cold, and local bloodletting are the basis of a treatment 
which is, under well-defined conditions, very helpful in acute in- 
flammations. But it is sometimes fruitless, sometimes inapplica- 
ble. Deep inflammations, skin eruptions, and processes that set 
in with great activity, are regarded quite apart from specific 
forms like tuberculosis; and still it is far from being proved that 
the therapeutic treatment, even when the symptoms have sub- 
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sided under its application, have had a direct effect on the prog- 
ress of the inflammation. Although it may appear to be so, it 
is no way demonstrated. It is the same also with chronic inflam- 
matory processes. The subsidence of single favorably localized 
forms may perhaps be promoted by such measures as massage, 
gymnastics, electricity, special baths, etc.; but of them all it can 
only be said that they promote absorption; but no immediate 
influence on the organism, no cure of the processes, is worked by 
them. It may be all the same to the patient whether massage 
controls the restorative process directly or indirectly, so that it 
makes him well. In many other instances the application of simi- 
lar methods in favorable cases may overcome individual symp- 
toms, and remove the products of the disease, without yet having 
any essential influence upon its progress. The various diseases 
of the blood, metabolic derangements, and the inexhaustible multi- 
tude of disorders of the nervous system, to this time have fur- 
nished no more opportunities for a real cure than the soil of 
Alaska for the successful cultivation of the date palm. Among 
infectious diseases we admit only that in typhus, scarlet fever, 
measles, dysentery, cholera, and the long, dangerous host of such 
contracting diseases, medical art can contribute much to a favor- 
able outcome by counteracting dangerous symptoms, and through 
general hygienic measures and a judicious direction of nourish- 
ment. But in only two, perhaps three, of these diseases can medi- 
cine induce a cure by direct influence upon the pathological 
processes—viz., on malaria, syphilis, and acute rheumatism. 
Of the last, we only know that the salicylic treatment allays 
the fever and the joint affection, but is without influence on the. 
dangerous endocarditis, with its following of disordered heart- 
rhythm. And all other infections, when they have become out- 
broken and developed illness, can not to this day be cured in the 
sense in which science uses that word. Whichever way one turns 
he will everywhere strike limits, In fact, a diseased condition is 
susceptible of cure only so long as it is attacked while still ad- 
vancing; as soon as it has reached a definite culmination, no 
more; there then remain deformations, atrophies, hypertrophies, 
and other resultants of most various kinds, In most cases these 
are out of the reach of therapeutic influence and restorative pro- 
cess, except occasionally through a mechanical measure or the 
knife of the surgeon. An acute pleurisy is curable, but not its 
residues. The metabolic anomalies which lead to the formation 
of calculus in the kidneys can be influenced in the beginning, 
but the stone when it is formed can be removed only by the 
surgeon. The possibility of therapeutic effect is in many cases 
determined by the locality of the process, and, further, by the 
circumstance whether the cause of disease accrued suddenly. or 
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gradually, or set in with greater or less intensity. A quantity 
of arsenic which ordinarily would kill at once, is borne by the 
habitual arsenic-eater. Of two similarly constituted persons, 
cholera will take one away at once, while another will escape 
with a light attack. A disease is also incurable when its causes 
work on without interruption. Malaria induces an incurably 
chronic condition if the infected person does not leave the 
impregnated marsh-land of his residence. A bronchial catarrh 
continues stationary, and at last draws the lungs into sympathy 
with it,if the person attacked by it remains constantly exposed 
to a dusty atmosphere. With like suddenness and energy of 
the causes of disease, with like continuance of the local pro- 
cesses, the individual’s power of resistance, the vigor of his consti- 
tution are important factors in determining the outcome. A 
vigorous thirty-year-old man will overcome an inflammation of 
the lungs which would be fatal to an old man, to a drinker, or to 
a man weakened by luxury or a life of dissipation or suffering, 
Finally, crimen non est artis, sed egroti—the fault is not of the 
art, but of the patient—is the phrase that may be applied to those 
cases in which the most correct measures taken under favorable 
circumstances fail to accomplish their purpose, because the patient 
himself does not or can not co-operate with them. No treatment 
can relieve the smoker from his throat-catarrh, so long as he per- 
sists in his habit. This aspect of the case is especially pertinent 
to the nervous disorders which are one of the growing scourges 
of our age; incapacity and vacillation, the force of outer influ- 
ences, or the pressure of business too often intervene to anheeeags 
a cure which was otherwise fairly possible. 

Gloomy as are the prospects which we have before us here, 
we still recognize that all diseases which do not fall under one of 
these mentioned categories are curable, or that their curability is 
only a question of time. Strange as it may sound in the present 
state of medicine, we believe that the possibility of in time curing 
malignant tumors is not yet closed. 

Real healing, the restoration to their normal state of functions 
and tissues that have been changed by disease, is brought about 
in its essentials only through the life-processes in the organism. 
Therefore the answer to the question to what degree the healing 
art is or may be in a condition to influence these processes will be 
decisive as to whether it shall enlarge the boundaries of its 
knowledge. And if it results that this can not be, or can be 
only within a small compass, then will arise the further question 
whether the object shall be hopelessly given up, or whether still 
other possibilities are open for medicine to strive after its high 
aim. It will never be possible to re-form lost cells or to cause 
separated ones to grow together again; never immediately to 
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affect the processes which play in hallucinations their wild pranks 
in the ganglion-cells and associative paths. 

We can certainly by the application of certain substances 
cause changes in particular cells which are expressed, albeit in 
some unknown way, by physiological effects. Thus many alka- 
loids, alcohol, ether, chloroform, bromine, curare, digitalis, etc., 
operate directly on particular cell-groups, and bundles of nerves 
and muscles; pilocarpine, arsenic, and iodine on certain glands; 
phosphorus on growth processes in the bones. When the cases at 
present known are analyzed, it is found that bromine restrains 
the paroxysms of epilepsy for a short time, but does not remove 
the processes in the central nervous system from which they 
originate. Alcohol in moderate doses temporarily excites the 
brain and heart to activity, but does not cure a single pathological 
condition the presence of which made the administration of alco- 
hol necessary. Morphine alleviates the pains of neuralgia, but 
does not effect any fundamental change in the disease. Some- 
times effects appear like those of iodine in certain diseases corre- 
sponding with a real cure brought about by the means itself; but 
itis still the last experience of medical art that the restoration 
from the diseased condition, in the true sense of the word, must 
come to pass through the organism itself. Whether an order of 
thoughts like that which Robert Koch developed in his studies of 
tuberculin will lead to this end must be learned by clinical ex- 
periment. It may be that the healing art will make its advance 
inthis way. For the present we must learn, the more impress- 
ively as medical knowledge becomes more perfect, that the doctor 
is only the servant of Nature, not its master. 

Although the expectation and the possibility of controlling 
the fundamentals of pathological processes are so limited, the 
healing art is nevertheless not doomed to vain contemplation and 
inactive dallying. While art can not master Nature, it can follow 
it with diligent observation. The truth of this remark covers a 
genuine progress, and furnishes the key to the secret of the suc- 
cess of really great physicians. To investigate the exact origin 
of pathological changes, to ascertain by what methods and under 
what conditions disturbances of the organism are most easily 
overcome or counterbalanced, deliberately to support and imitate 
these methods if possible, and before everything to do no harm, 
is the way by which the healing art can accomplish something 
important and good. History proves incontestably that practical 
efficiency at the sick-bed goes in an exactly parallel line with the 
cultivation of scientific methods. Medicine to-day, without yet 
being able directly to cure the pathological condition, reaches, 
simply by following the principles here laid down, incomparably 


more favorable results than formerly. It has learned, first of all, 
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not to interfere so as to destroy the course of natural compensa- 
tions; but seeks—by dietetical, hygienic, and climatic influences, 
here by the removal of excitants, there by methodical stimula- 
tion of the matter-changes of the nervous system—to put the 
organism into a condition to overcome the pathological disturb- 
ances. To use such measures, carefully adapted on principles of 
scientific observation and enlarged knowledge of the course of 
disease to the most diverse conditions, continually to furnish a 
closer support to the natural compensations and adaptations— 
that is one of the ways to which the healing art must turn in or- 
der to enlarge its scope. 

Since we know that already developed pathological processes 
can be only imperfectly or not at all affected by art, it should be 
our more inflexible purpose to guard against their beginning, to 
recognize the causes of disease, and render them harmless. But 
this purpose must be comprehended in its widest sense; it should 
not be confined to the prevention of infectious diseases alone, or to 
mere measures of sanitary policy, but should also include specific 
means of cure. Th» ,, tle treatment of malarious disease with qui- 
nine is toallappee ince etiological. The changes that have already 
taken place ~ .ae blood-cells and the spleen are not reversed by 
quinine, but the plasmodia of malaria are in some way destroyed, 
and then the disease may be cured. 

The hope is not unjustified that in a nearer or further future 
we shall learn to nullify by specific means the promoters of dis- 
ease in many other infections. After nullifying the irritating 
causes, the processes of Nature may be relied upon to complete the 
cure. It is possible that this advance will be perfected incident- 
ally, as has happened with quinine and malarious disease, and 
with salicylic acid and rheumatism. There is also good ground 
here for the hope that methodical research will be rich in re- 
sults. The fruitful investigations of numerous contemporary 
laborers permit much to be expected. And though the conflict of 
opinions sways hither and thither, and although the knowledge 
that has been gained relates only to diseases of animals, there is 
no vital reason for supposing that the same results will not also 
be reached for man. 

The efforts of the present are turned in three directions: to 
cure bacterial diseases that have already become clinically visi- 
ble; to make infections harmless while in their incubatory stages ; 
and especially to ward off infection. The last-named object is 
the farthest-reaching one. It can be attained in two ways: by 
sanitary protective measures against epidemics, and by confer- 
ring immunity on the individual organism, of which vaccination 
for small-pox is a typical example. Securing artificial immunity 
by inoculation, and its scientific basis, are now in the full flow 
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of investigation. However favorable results may be reached in 
it, it seems practically clear that preventive immunity, even when 
we have gained sufficient experience in it, will be conferred only 
against those infections to which many men are likely to be ex- 
posed—such as small-pox, measles, possibly scarlet fever, whoop- 
ing-cough, inflammation of the lungs, diphtheria, and enteric 
fever; in the time of approaching epidemics, as cholera, influenza, 
and typhus and relapsing fever. On the other hand, it is ex- 
tremely improbable that preventive measures of immunity will be 
adopted against rabies, anthrax, and tetanus. The problem of 
warding off and removing the causes evidently exists in the great- 
est possible comprehensiveness, and in the most diverse other 
conditions, but its working is not so strikingly manifested in them 
as it is against bacterial infections. 

While art is limited, in the curing of pathological processes, 
by the impossibility of changing the course of life at pleasure ; 
while it also reaches limitations in warding off disease, yet its 
function is not exhausted; there still remains to it the extraordi- 
narily important work of treating symptoms. An inconceivable 
number of pharmaceutical preparations look directly to this pur- 
pose. In numerous cases, also, the application of burning and 
bath-cures, of electricity, and many other therapeutic helps, is 
made for the same end. The importance of this part of the art 
is not underrated. It is often indifferent to the patient whether 
these or those anatomical and functional changes take place; he 
will have no perception of them, will not be disturbed by them in 
his capacity or have his life shortened by them. But symptom- 
atic treatment often makes natural cure possible; it bridges over 
dangerous episodes in the course of the disease. And no person 
to whom intelligent management by a physician has preserved a 
dear one will think little of the treatment of symptoms. 

In this the healing art is not only capable of extraordinary 
progress, but is actually advancing in an encouraging degree. 
Since Griesinger lamented, thirty years ago, that the doctor was 
helpless in the heat of fever, we can now, by the cold-water treat- 
ment and a number of strong antipyretics, keep a typhus patient 
almost continuously at the normal temperature. Recent years 
have furnished numerous soporifics and antiseptics, pilocarpine 
and cocaine and others, and the present is equally fruitful in the 
introduction of symptomatic methods. Everywhere active life, 
fresh labors; and, amid all of it, every human existence which 
comes to a premature end, every person who is hampered in his 
career by chronic disease, admonishes us that here are the limits 
of medical art. Some of these barriers it will never raise; at best, 
it will be able only to push them further on.—Translated for The 
Ponular Science Monthly from the Pharmaceutische Rundschau. 
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DENDRITES. 
By M. STANISLAS MEUNIER. 


HERE is a universal tendency to seek and sometimes to see in 
the forms of objects around us representations of the human 
figure or of animals and plants. Many interesting examples have 
been recorded and pictured in La Nature of rocks and mountains 
presenting resemblances to animated forms. We are quite ready 
to discern in the clouds all sorts of personages; and at periods 
when superstition has been active, apparitions have been described, 
the whole existence of which consisted of misinterpreted simple 
resemblances. Stones have usually been considered especially 
worthy of attention in this category; in tubercles of sandstone 
and nodules of flint it is easy to find features analogous with the 
most various objects. A block of sandstone is exhibited in the 
forest of Fontainebleau on which one willing to see it may recog- 
nize a petrified knight on his horse, all of the natural size. A 
nodule of sandstone was once brought to me in the geological 
laboratory of the museum, on which the owner saw the portrait 
of our Lord on the cross. Some persons are specially ingenious 
in finding resemblances in flints ; and Boucher de Perthes admit- 
ted into his Atlas of Celtic and Antediluvian Antiquities a whole 
series of figures of imitative forms of that mineral. 

There is no limit to this line of curiosities. All sorts of sub- 
jects may be found—calves’ heads, which are quite common, and 
eyes, birds, fishes, detached hands, feet, and ears, and human pro- 
files. A large flint was kept for a long time at Meudon, 6n which 
everybody recognized the bust of Louis XIV. To such accidents 
M. J. B. Robinet, in 1778, devoted a part of his ingenious Consid- 
erations on the Efforts of Nature in trying to make Man (Con- 
sidérations sur les essais de la Nature qui apprend a faire 
Vhomme). As we turn the leaves of this curious work we see 
described, in distinct paragraphs, anthropocardites, representing 
the heart of man; encephalites, or brains; cranoides, or skulls; 
otites, or ear-stones; leucophthalmos, or white eyes; chirites, or 
hands ; stones representing a muscle, and even the olfactory 
nerve, etc. 

The drawing of the distinction between fortuitous resemblances 
and true fossils was protracted and made difficult by the fact that 
the two forms are often mingled, sometimes associated in the 
same specimen or originating in beds having the most essential 
characteristics in common. 

Sometimes, for instance, fossils are reduced to the condition of 
impressions squeezed between two beds of rock or between two 
laminz of a schistose stone. Fishes and insects are found in this 
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condition, and plants in prodigious abundance. Accidental cases 
of color or structure externally resembling these may be found 
under similar conditions—more or less complicated figures in 
which it will be often easy to find such resemblances as clouds or 
the arabesques of a tap- 
estry give us. Fig. 1 
represents an example 
of this kind, from the 
Saxonia Subterranea of 
Mylius (Leipsic, 1709) ; 
it is the picture of a 
stone the fracture of 
which exhibits spots 
making out the figure 
of a fowl with her plu- 
mage, comb, and the 
scutels of the tarsi. 
A class of accidents 


a different character Fie. 1.—Stows, the fracture of which presents the appear- 
of a di ance of a feathered fowl. (After Mylius.) 


is especially fruitful of 
surprises of the kind under consideration. These are the den- 
drites, which are very frequent in joints of rocks of all ages, and 


of which Fig. 2 gives a very exact idea. At Romainville and 
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Fie. 2.—DenprirE, composed of small crystals of ferriferous oxide of manganese—the acer- 
. desis of mineralogists ; found in the fissures of a lithographic limestone. (Specimen from 
the Museum of Natural History ; half the natural size.) 


Argenteuil, near Paris, we may see in the plaster quarries that all 
the fissures crossing the beds of marl, whatever their color, white, 
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green, or gray, with which the gypsum is cut up, are darkened 

with dendrites of various dimensions and sometimes very elegant, 

These dendrites are likewise found in limestones, chalk, building- 

stones, lithographic stones, and compact marbles; in sandstones, 

granite, and various other crystalline rocks. They are not always 
black ; some are the color of 
rust; some are metallic, and 
consist of common pyrites be- 
tween sheets of slate, or copper, 
or native silver, or gold. Final- 
ly, besides superficial dendrites, 
deep ones are known, which are 
developed across the mass of the 
stones. The best-known speci- 
mens of this kind are those 
which make appropriate the 
special designation of arborized 
agate (Fig. 3). 


Fos. 8.—Ansontanp Acars; that is, agete in- This name, like that of den- 


closing a dendrite deep in its mass. (Speci- drites, shows that a vegetable 
men from the Museum of Natural History ; 
half the natural size.) 


origin was at first attributed 
to these accidents. Sometimes 
fancy went further; and Fig. 4 represents, from Mylius, whom 
we have already quoted, the figure of a dendrite in which the 
author saw a landscape—a plain traversed by a river and bordered 
by a chain of wooded hills, and pierced with caves. It is easy to 
discover that dendrites have none of the characteristics of the 
vegetable ramifications with which we are at first inclined'to com- 
pare them, and, when we study them under a sufficient magnifying 
power, the crystalline 
structure of most of 
them appears distinct- 
ly. This is especially 
the case with the black 
dendrites, which are 
most abundant, and is 
shown in the originals 
of Figs, 2 and 4, which I 
have particularly stud- 
ied, and have been able 
to produce artificially. 

It is evident that 
these dendrites, which consist of a hydrated oxide of manganese 
—the acerdesis of mineralogists—are the result of a precipitating 
action exercised by calcareous rocks on water containing traces 
of metallic salts. Hence we might expect to obtain an imitation 


Fie. 4.—Scuist, exhibiting dendrites, in which the repre- 
sentation of a landscape may be imagined. 
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of them by placing pieces of marble or lithographic stone in a 
dilute solution of chloride or sulphate of manganese. The hope 
of success is all the more legitimate because carbonate of lime 
has already permitted the imitation in this way of several natural 
minerals, particularly of limonite, an iron mineral, and bauxite, 
or the mineral of aluminum. But the experiment has not been 
successful, and, instead of the desired black deposit, we get only 
chocolate-brown flakes having no resemblance to the substance 
of the dendrites. 

Seeking for the causes of this want of success, I have found, 
by analysis, that the dendrites said to be of manganese contain 
oxide of iron, in minute proportions it is true, but in proportions 
that seem to be sufficient. And the addition of traces of ferric 
salts to the solution of manganese salt has really determined the 
deposit on the limestone surface of a perfectly black compound, 
presenting in many cases the exact form of the dendrites of 
Nature. I have in the museum specimens that leave no doubt 
on the subject, the inferiority of which to the models which I 
sought to copy is most probably due to the inferior slowness of 
the process of producing them.—Translated for The Popular Sci- 
ence Monthly from La Nature. 


ENERGY AS A FACTOR IN AGRICULTURE.* 
) By Dr. MANLY MILES. 


HE rapid development of science and its numerous applica- 

tions in the industrial arts are leading to a general recogni- 

tion of its importance as a factor in the material and intellectual 

progress of the age. The aid of science is now invoked in every 

department of human activity, and, judging from what has already 

been accomplished, we can not perceive any indications of a limit 
to its useful applications in the industries. 

While the general outlook encourages optimistic views in re- 
gard to the present and prospective advantages that may be real- 
ized from the applications of science, we should not overlook the 
shadows involved in its progress, which seriously interfere with 
its own advancement, and at the same time increase the difficulties 
attending original investigations relating to many industrial prob- 
lems. 

The scope and extended range of modern science, that necessi- 
tate a subdivision of its lines of research into numerous branches, 


* An abstract of this paper was read at the Washington mecting of the American 
Association of Science, and also before the Society for the Promotion of Agricultural 
Science. 
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each of which requires a lifetime of diligent study for its mas- 
tery, are serious obstacles in the investigation of a certain class 
of problems that can only be solved by contributions from the 
entire circle of the sciences, 

Prof. Huxley has sounded a note of warning which should be 
heeded, especially by those who are engaged in conducting experi- 
ments for the advancement of agricultural science. In his retir- 
ing address as President of the Royal Society he says: “ Of late 
years it has struck me with constantly increasing force that those 
who have toiled for the advancement of science are in a fair way 
of being overwhelmed by the realization of their own wishes, 
We are in the case of Tarpeia, who opened the gates of the Roman 
citadel to the Sabines, and was crushed under the weight of the 
reward bestowed upon her. It has become impossible for any man 
to keep pace with the progress of the whole of any important 
branch of science. If he were to attempt to do so his mental fac- 
ulties would be crushed by the multitude of journals and volu- 
minous monographs which a too fertile press casts upon him. 
This was not the case in my young days. A diligent reader might 
then keep fairly informed of all that was going on without de- 
moralizing his faculties by the accumulation of unassimilated in- 
formation. It looks as if the scientific, like other revolutions, 
meant to devour its own children; as if the growth of science 
tended to overwhelm its votaries; as if the man of science of the 
future were condemned to diminish into a narrower and narrower 
specialist as time goes on. 

“T am happy to say that I do not think any such catastrophe 
a necessary consequence of the growth of science; but I do think 
it is a tendency to be feared, and an evil to be most carefully 
provided against. The man who works away at one corner of 
Nature, shutting his eyes to all the rest, diminishes his chances of 
seeing what is to be seen in that corner; for, as I need hardly re- 
mind my present hearers, that which the investigator perceives 
depends much more on that which lies behind his sense-organs 
than on the object in front of them. 

“Tt appears to me that the only defense against this tendency 
to the degeneration of scientific workers lies in the organization 
and extension of scientific education in such a manner as to secure 
breadth of culture without superficiality ; and, on the other hand, 
depth and precision of knowledge without narrowness.” 

From the exceeding complexity of many of the problems in 
agricultural science, and the number of factors that require con- 
sideration in attempts to solve them, there is especial need of 
guarding against the dangers attending the exclusive prosecution 
of special lines of research, which are so forcibly stated by Prof. 
Huxley with reference to the general advancement of science. 
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In almost every problem in agriculture the complex phe- 
nomena of life are directly concerned, under various forms and 
activities, which can not be expressed or formulated in chemical 
terms, from the self-evident truth that the part can not contain 
the whole. The significance and interdependent relations of the 
biological factors in agriculture are unavoidably obscured by the 
exclusive consideration of specific details which, with the ad- 
vance of knowledge, may prove to be but incidents in the mani- 
festations of general laws. 

The solution of these Protean problems can only be secured by 
abstract researches to determine the relations of the several fac- 
tors to each other, and to the general laws of which they are the 
expression. The principles of science that are admitted to be of 
general application are the only safe guides in developing an 
improved and rational system of agriculture, while the purely 
empirical lines of research that aim to discover specific rules 
of practice, and thus gain immediate practical results, retard the 
march of progress by the delusive importance assigned to non- 
essential details. 

The truth of these statements may be illustrated by the re- 
markable progress of the physical sciences in the past quarter of 
a century, and the rapid development of the industrial arts 
through the recognition and applications of the principle of the 
conservation of energy, which Faraday looked upon as “ the high- 
est law in physical science which our faculties permit us to per- 
ceive,’ and Huxley refers to, in connection with evolution, as 
“the greatest of all of the generalizations of science.” 

The principle of the conservation of energy, which is now gen- 
erally admitted to bea prime factor in Nature’s operations, has not 
received adequate attention in agricultural science. It is true 
that in general terms it has been incidentally referred to as a fac- 
tor in biology, more particularly with reference to mechanical 
work, but the dominance of purely chemical considerations has 
prevented its real significance in all organic processes from being 
fully recognized. 

More than twenty-five years ago, Dr. William B. Carpenter 
pointed out to physiologists the “ distinction between the dynami- 
cal and the material conditions; the former supplying the power 
which does the work, while the latter affords the instrumental 
means through which that power operates.” 

The material conditions have, however, continued to receive a 
predominant, and almost exclusive, share of attention, and the 
manifestations of energy in the processes of vegetable and animal 
nutrition have practically been ignored. 

In the applications of science to agriculture, and especially in 


planning and conducting experiments, the transformations of 
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matter have been looked upon as the sole factors requiring atten. 
tion, and a simplicity in organic processes has been assumed that 
is not warranted by our present knowledge of the conditions that 
have a decided influence on the nutrition and well-being of plants 
and animals. 

An approximate quantitative estimate of the expenditure of 
energy in certain processes of Nature involved in growing a field 
crop will serve to illustrate its importance in biological science 
and farm economy, and a preliminary review of some of the 
salient points in the economy of plants will simplify the problem 
we have to deal with. 

A growing crop, in common with other living organisms, re- 
quires certain conditions of environment for the healthy and vig- 
orous exercise of its vital activities, among which may be enu- 
merated as essential, a suitable temperature, a certain supply of 
moisture, and a sufficient food-supply; and to these must be 
added soil conditions that promote an extended root development 
and distribution. 

Plants differ as to the temperature required for active growth, 
but there is for each a minimum, below which growth ceases; a 
maximum, above which life is destroyed; and between these an 
optimum temperature which is most favorable for the activity of 
the processes of nutrition. The temperature of the atmosphere, 
which is an incident of seasons, need not be noticed here, but it 
may be remarked that it is of less practical importance than soil 
temperatures, which depend on conditions that, to some extent, 
may be controlled. 

Plants obtain their supply of water from the diffused moisture 
of the soil, which is retained by capillary attraction. In fertile 
soils this capillary water is kept in constant circulation by the 
drafts made upon it by growing plants, and by the evaporation 
which takes place from the surface soil, and an equilibrium is 
thus maintained in the distribution of soluble soil constituents, 
and in the processes of soil metabolism.* 

To say nothing of other important considerations, it is evident 
that soil conditions favorable for the extended distribution of the 
roots of plants are necessary to enable them to obtain their needed 
supplies of water from the comparatively limited amount present 
in the soil. As the water evaporated from the surface soil is re- 
placed from below by capillary attraction, its influence on soil 
metabolism and the transportation of soluble soil constituents to- 
ward the surface strata should receive attention as a factor in the 





* The series of chemical, physical, and biological changes taking place in the soil, or in - 
the processes of vegetable and animal nutrition, are conveniently expressed by the general 
term metabolism, and they are frequently designated as metabolic processes. 
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economy of plant growth that is closely related to that presented 
by the water absorbed by the roots of plants and exhaled by their 
leaves. 

Energy has been defined as “the power of doing work, or over- 
coming resistance,” and its varied transformations into heat, 
motion, electricity, etc., without gain or loss, are expressed by the 
general term conservation of energy. In the nutrition and growth 
of plants an expenditure of energy is evidently required in the 
work involved in a number of distinct, but correlated, processes, 
the most important of which are—constructive metabolism, or the 
building of organic substance; the exhalation of water by the 
leaves, which is constantly taking place in their processes of nu- 
trition; the evaporation of water from the surface soil; and the 
warming of the soil to provide optimum conditions of tempera- 
ture. 

The energy expended in constructive metabolism, or tissue- 
building, is stored up as potential energy, and reappears as heat 
when the plant is decomposed by any process, as, for example, 
when it is burned. The mechanical force exhibited by growing 
plants is a phase of the constructive process that has often been 
noticed. President Clark’s squash raised a weight of 4,120 pounds 
in its processes of growth. Sprouts from the roots of a tree push- 
ing their way through an asphalt pavement have been observed 
by myself, and many similar exhibitions of the force exerted by 
growing plants are often seen. 

These obvious manifestations of energy in constructive metab- 
olism are, however, so familiar that they require but a passing 
notice, and we will proceed to consider the much larger expendi- 
tures of energy involved in vaporizing the water exhaled by the 
leaves of plants and evaporated from the surface soil, as these un- 
obtrusive and incidental processes, as they might be termed, are 
quite as significant factors in plant growth as the direct work of 
building organic substance, to which the attention of physiologists 
is more particularly directed. In field experiments the results 
obtained with manures must largely depend on the expenditure of 
energy, under the prescribed conditions, in the work of exhalation 
by the plants and the evaporation of water from the surface soil. 
The supply of plant food in the manure may, in fact, be a matter 
of secondary importance to the growing crop. 

Experiments at Rothamsted, England, and on the continent 
by Hellriegel, on the exhalation of water by a variety of farm 
crops, including wheat, oats, peas, beans, and clover, show that 
about three hundred pounds of water are exhaled by the leaves for 
each pound of dry organic substance formed by the plants. It 
was estimated by Lawes and Gilbert that the average annual ex- 
halation from the wheat grown on some of the experimental plots 
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at Rothamsted was at the rate of 1,680,000 pounds of water per 
acre, or the equivalent of 7°4 inches of rainfall; and on the same 
basis the exhalation from a crop of Indian corn, of 60 bushels 
per acre, would be equivalent to about 8°5 inches of rainfall. 

So far as the expenditure of energy is concerned, it matters not 
whether water is changed to vapor in the process of exhalation 
by the crop or in evaporation from the soil, and the same stand- 
ard of measurement will, therefore, be applicable in both cases, 

Energy is measured in heat-units, and work is expressed in 
foot-pounds or in kilogramme-metres.* For convenience of illus- 
tration we will make use of another standard adopted by engineers, 
which, although not as definite, is sufficiently accurate for our 
purpose. 

From experimental data it has been found that, under favor- 
able conditions, one pound of coal will evaporate from 6°60 to 8°66 
pounds of water from an initial temperature of 32° Fahr., according 
to the quality of the coal used. If we assume that one pound of 
coal will evaporate 8°5 pounds of water under the conditions pre- 
sented in crop-growing, our standard will be considerably above 
what is realized in ordinary steam-engines., 

The energy required to vaporize the water exhaled by one 
acre of corn in its processes of growth, with a-yield as above es- 
timated, would, therefore, be represented by the heat produced in 
burning 226,500 pounds of coal, or over 113 tons. This may be 
expressed in another form, which will, perhaps, be more readily 
understood. We are told that “a good condensing engine of 
large size, supplied with good boilers, consumes two pounds of 
coal per horse-power per hour.” The work involved in the pro- 
cess of exhalation from one acre of corn would, therefore, be 
equivalent to the work of more than twenty-five horses day and 
night, without cessation, for six months. 

The same standards of measurement applied to the energy 
expended in evaporating water from the soil will give quite as 
striking results. With a sufficient rainfall to supply the require- 
ments of a crop, the amount of water evaporated from the soil 
will vary, within certain comparatively narrow limits, with the 
amount and distribution of the rainfall, the capacity of the soil 
for heat, and the atmospheric conditions that influence evapora- 
tion, as temperature, humidity, and the character of the prevail- 
ing winds. 

From the best evidence I can obtain, which need not here be 





* The English heat-unit is the amount of heat required to raise one pound of water 
1° Fahr. in temperature, and the French heat-unit, or calorie, is the amount of heat re- 
quired to raise one kilogramme of water 1° C. in temperature. 

A foot-pound = one pound raised one foot. 

A kilogramme-metre = one kilogramme (2°2 pounds) raised one metre (3°28 feet). 
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discussed in detail, it appears safe to estimate the soil evaporation 
in the Middle States at approximately twice the amount exhaled 
by a growing crop of fair luxuriance. Of an annual rainfall of 
thirty-two inches, or over, fairly distributed, we may then as- 
sume, with apparent good reason, that about sixteen inches will 
be disposed of by evaporation from a fertile, well-drained soil, and 
about eight inches by exhalation from a growing crop, or an aggre- 
gate of about twenty-four inches will be disposed of in the form 
of vapor from soil and crop, involving an expenditure of energy 
represented by the heat produced by burning 320 tons of coal per 
acre, or the equivalent of the work of seventy-three horses, day 
and night, without intermission, for six months. If to this is 
added the energy expended in constructive metabolism and in 
warming the soil, which we will not now estimate in specific 
terms, the sum would represent the normal demands for energy 
in growing a crop of one acre. 

This enormous expenditure of energy appears to be quite as 
essential to the well-being of the crop as the supply of food con- 
stituents, to which attention has been too exclusively directed, 
and any conditions that tend to materially increase or diminish 
it must be looked upon as injurious. 

From this standpoint the principle of the conservation of 
energy furnishes most satisfactory data for discussing the philos- 
ophy of farm drainage. On undrained, retentive soils, the rain 
that falls in excess of the normal requirements of the crop and 
soil metabolism must be removed by evaporation, and this calls 
for a very considerable expenditure of energy that on drained 
land might be made available in useful work, to say nothing of 
the influence of removing surplus water by evaporation on the 
physical and biological characteristics of the soil. 

For each inch of surplus rainfall removed from the soil by 
evaporation, the energy expended would be represented by 26,600 
pounds of coal per acre. With anannual rainfall of forty inches, 
which is not unusual in the Middle States, and is considerably 
exceeded in some localities, there would be sixteen inches of water 
in excess of the normal demands of an ordinary farm crop, and 
to remove this by evaporation would require the equivalent 
of about 213 tons of coal per acre, representing the continuous 
work of forty-eight horses, day and night, for six months. The 
removal of this surplus water by drainage would obviate the ne- 
cessity for this enormous expenditure of energy, besides other 
incidental advantages which we need not notice here. 

In the economy of animals the manifestations of the law of 
the conservation of energy are quite as striking and significant. 
The potential energy of their food is the sole source of the energy 
expended in work, and in their processes of nutrition and growth. 
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Animals have been looked upon as machines for converting the 
vegetable products of the farm into animal products of greater 
value, and this in the light of the law of the conservation of 
energy may be interpreted as the conversion of the potential 
energy of field crops into the useful work of an animal machine, 
Considered as machines for the manufacture of definite products, 
the efficiency of animals must depend upon the amount of work 
performed for a given supply of energy in their food. 

An ordinary steam-engine formerly converted less than one 
tenth of the potential energy of the fuel consumed into useful 
work, and the attention of engineers has been directed to improve- 
ments in construction to secure greater economy and efficiency in 
the work performed, by a more complete utilization of the poten- 
tial energy supplied in the form of coal or other fuel. The re- 
markable industrial development of the past few years, resulting 
in a material reduction of the cost of production and transporta- 
tion, is largely owing to improvements in the steam-engine 
which have been brought about by a more intelligent application 
of the principle of the conservation of energy. 

There are good reasons for the belief that the animal machine 
works with greater economy than the steam-engine, even in its 
improved form, but, according to the most favorable estimates, 
only a small proportion of the potential energy of foods is utilized 
in useful work, and there is a broad margin for improvement, 
even in what we call our improved breeds, to secure a more 
efficient expenditure of energy. 

The problem of paramount interest in animal husbandry is 
essentially the same the mechanical engineer has been dealing 
with in his efforts to improve the steam-engine. It is simply to 
obtain the largest net returns in useful work from the potential 
energy of the food consumed. It is evident that improvements in 
the animal machine itself must be the leading object to receive 
attention, and the breeders of pure-bred stock must recognize this 
principle in their efforts for improvement. The form and pro- 
portions in which the chemical constituents of food are provided 
are of far less importance than the inherited capacity and capa- 
bilities of the animal machine to utilize and economize energy in 
the work involved in the manufacture of animal products. 

When speaking of foods we should bear in mind the fact that 
there is but a limited demand in the animal economy for the 
so-called nutritive constituents, aside from their agency in the 
transformations of energy involved in the metabolism of the 
system. But asmall proportion of the chemical constituents of 
foods are stored upin the body, even during the period of growth, ‘ 
when the demands for new materials in constructive metabolism 
are most active, while an abundant supply of energy in an avail- 
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able form must be provided as an essential condition of the mani- 
festations of life. It must not,on the other hand, be assumed that 
the potential energy of foods may be considered as a reliable in- 
dex of their physiological value, Biological processes are exceed- 
ingly complex, and, in calling attention to energy as a dominant 
factor in vital activities, we do not lose sight of other important 
considerations which can not here be noticed. 

Protean transformations of energy are constantly carried on 
in all the metabolic tissues. The energy expended in building 
organic substance in animals, as in plants, is stored up in the 
form of potential energy as an essential condition of its constitu- 
tion, and it is again liberated in the form of heat in the correla- 
tive processes of destructive metabolism which are taking place 
without cessation in the work performed in every operation of 
the system. 

Dr. Foster tells us that what is really meant by the phrase, 
“living substance, is not a thing, or body, of a particular chemical 
composition, but matter undergoing a series of changes.” These 
metabolic changes are brought about, in the main, at the expense 
of energy, and they represent in fact successive transformations 
of energy from the active to the potential form, and a final recon- 
version to heat, which leaves the body in various ways. 

The animal machine is in effect a heat-engine that is con- 
stantly being worn out by the work performed, and as constantly 
repaired by its own processes of nutrition, and the heat leaving 
the body (animal heat) represents the energy that has been used 
in internal work, and finally liberated through the agency of de- 
structive metabolism. 

We must not, however, carry the analogy of the heat-engine 
so far as to assume that the food consumed by animals is disposed 
of by a process of combustion, like the fuel burned under a steam- 
boiler. There is no evidence that anything like a combustive 
oxidation of the food constituents, or of the tissues, takes place 
in the animal economy. The building of organic substance and 
storing of potential energy (constructive metabolism) is accom- 
panied by parallel processes of disintegration (destructive metab- 
olism), in which the stored potential energy is changed to heat; 
and these alternate, or possibly simultaneous, transformations of 
energy which take place in living tissues must be regarded as 
manifestations of vital activities that differ widely in their char- 
acteristic features from the processes of combustive oxidation 
that take place in non-living matter. 

From what is now known in regard to animal physics it will 
be safe to assume that from four fifths to five sixths of the poten- 
tial energy of the food consumed and digested by working 
animals is expended in vaporizing the water thrown off by the 
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skin and lungs, and in the internal work performed by the 
metabolic tissues in their constructive processes of nutrition, and 
the energy used in this internal work finally leaves the body ag 
animal heat,a very large proportion of which is the result of 
muscular and glandular metabolism. 

The work performed in twenty-four hours by the heart alone 
of a man weighing 150 pounds is estimated at 75,000 kilo. 
gramme-metres, an expenditure of energy sufficient to raise hig 
own weight to a height of 3,600 feet, and the work performed by | 
other internal organs, and in vaporizing the water thrown off by 
the skin and lungs, is quite as significant. 

The energy expended in some of the unobtrusive operations of 
Nature that are likely to escape attention may exceed in amount 
the more obvious expenditures in mechanical work. We readily 
recognize the demands for energy by an animal moving a heavy 
load when working eight or ten hours a day, while we fail to 
notice that from two to three times as much energy is expended 
by the same animal in the course of twenty-four hours in vapor- 
izing the water thrown off by the lungs and skin. As this energy 
is all derived from the food consumed, it must be taken into the 
account as a significant factor in discussing the physiology of 
nutrition. 

Another important fact should not be overlooked. In the re- 
constructive processes that are carried on without intermission in 
the living tissues of the animal machine, a supply of energy, as 
we have seen, must be constantly provided to replace that which 
is thrown off from the system in the form of heat, or expended in 
vaporizing water and in external work; but new materials are 
not required to replace all the disintegrated constituents of the 
tissues, as there is a rearrangement, to a certain extent, in the 
processes of repair of the elements of which they are composed. 
This is especially the case with muscle, which constitutes so large 
a proportion of the proteid substance of the body. The work per- 
formed by muscle is not at the expense of its nitrogenous sub- 
stance, and its energy is, to a great extent, if not exclusively, de- 
rived from the carbohydrate elements of the food. The demands 
of the proteid substance of muscle for nitrogen are, therefore, 
limited, and the available supplies of energy in the various ele- 
ments of the food determine the efficient activity of the animal 
machinery. 

Energy as a factor in animal physics seems to be entirely 
overlooked in the application of the popular theory of nutritive 
ratios. There is a wide difference in the potential energy of feed- 
ing rations that have been formulated for the same specific pur-. 
pose, with practically the same nutritive ratio. On the same 
page of a popular agricultural paper I find two rations for milk- 
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production, the one having a ratio of 1 to 5, and the other of 1 to 
5'1, but there is a difference in potential energy in the two rations 
equivalent to over 2,411,000 kilogramme-metres of work, or one 
and a quarter horse-power in the day’s rations. 

In two other rations for milk-production with nutritive ratios 
of 1 to 5 and 1 to 5'1, the difference in potential energy would be 
represented by 3,112,000 kilogramme-metres, or 1°6 horse-power 
for the day’s feed. 

There are likewise rations with exactly the same nutritive 
ratio (1 to 5), prescribed for Jersey cows giving milk, in which 
the difference in potential energy is equivalent to 1,123,600 kilo- 
gramme-metres,or more than one half of a horse-power for the 
day’s feed. There are also rations for horses, with nutritive ratios 
1 to 6, and 1 to 6°4, which have a difference in energy of 2,834,600 
kilogramme-metres, or the equivalent of over one and a quarter 
horse-power for the day. 

It is unnecessary to cite further instances of the obvious fal- 
lacies in rations that have been formulated in accordance with a 
theory which ignores the significance of energy in animal nutri- 
tion. The facts already presented must be sufficient to show that 
the law of the conservation of energy should be recognized as an 
important factor in the nutrition and growth of both plants and 
animals, and that it should receive due attention in planning and 
conducting experiments for the promotion of agricultural science, 
and in interpreting their results. In the development of a rational 
system of farm economy the applications of this general law must 
have a dominant influence in determining the most profitable and 
consistent methods of practice. 


<p 
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ee as well as pure air, helps us in our constant strug- 

gle against the poisons that we manufacture within ourselves, 
It does this by driving the blood charged with oxygen, by means 
of the pressure of the muscles called into play, more thoroughly 
through the tissue (Foster, page 219); and thus it would quicken 
the breaking down of dead tissue into its safe and final waste 
products (water, carbonic acid, and urea), and shorten the pe- 
riod during which the dead tissue was passing through various 
dangerous forms which it temporarily assumes. From this fact 
we may infer that the man of sedentary life, above all others, 
requires pure air. 


In truth, pure air and exercise are equal forces acting in-the 
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same direction. They both get rid of waste, and with it of the 
poisons in the system which are depressing various organs, We 
need not, therefore, be surprised when we are told by Sir D. Gal. 
ton that after barracks were better ventilated the rations of the 
men had to be increased; or by “the pathetic story” of certain 
seamstresses whose work-room was ventilated, and who then 
begged that the old state of things might be restored, as their 
appetites had increased beyond their earnings. Sir D. Galton 
gives another experience, illustrating the depressive effect of 
these poisons upon the functions of life. A New York medical 
man rather cruelly shut up some flies without food, some in foul 
air, others in pure air; the pure air being constantly changed, 
To his surprise, the flies in the pure air died first, these dying 
from simple starvation; while the flies in the foul air died from 
poison, and with the tissue of their bodies unexhausted, indicat- 
ing how the functions of life were carried on to the last where 
oxygen was available, but had been slowed and depressed by 
the presence of the poison, so that life was actually maintained 
longer in the foul than in the pure air. To take one more ex- 
ample. Parkes tells us (page 159) that it was found in the case of 
miners that they required six thousand cubits of air introduced 
per man per hour (this included the air necessary for horses and 
lights) to be able to work at their best. When this quantity was 
reduced to one third or one half, there was a great reduction in 
their working energy. In other words, the poison within their 
system being imperfectly oxidized, impaired their faculties.* 

We could wish that it were possible to write the whole of the 
noble story of oxygen from a physiological point of view. Itisa 
double service that it performs for us. It not only, as we have 
seen, neutralizes the deadly poisons resulting from waste, but it 
provides the heat and energy, by the oxidizing or burning up of 
this waste. All through animal life the consumption of oxygen, 
serving this double purpose, is the measure of activity. Just as 
reptiles and cold-blooded creatures consume small amounts of oxy- 
gen and develop little activity, so birds and insects consume im- 





* We may also take the case of races living in hot and cold climates. In hot climates 
we breathe a smaller quantity of oxygen (owing to the expansion of gases) than in cold 
climates. Thus, taking two climates, one of 32° F. and the other of 80° F., we should in- 
hale about 2,164 grains of oxygen per hour in the one climate (the cold), and only 1,971 
in the other climate (the warm), or a difference of about nine per cent (Galton, Our 
Homes, p. 498). This would in part account for the difference of energy that exists in 
the races of hot and cold climates; just as our own energy varies considerably on hot 
days and keen frosty days, though we think some allowance ought to be made for the more 
open-air life that would be led in the warm climate. The bearing of these facts upon , 
crowded rooms should be perceived. As the room gets hotter, not only are we breathing 
more poison, but less oxygen, which is the only remedy for the poison, We are therefore 
doubling the causes of evil. 
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mense quantities of oxygen and develop immense activity. Each 
animal has, as Prof. Foster believes (page 812), its own peculiar 
quantity, its coefficient, so to speak, of oxygen, which it consumes— 
an amount which, judging from the few instances he gives, seems 
to vary with intelligence ; thus the dog consumes more than the 
rabbit per pound of its weight, and aman more than adog. In 
the same way, a waking man consumes more oxygen than a 
sleeping man, a man at work than a sedentary man, a young man 
than an old man, a young child more than the young man. The 
restless activity of children marks both their great consumption 
of oxygen and their pressing need for it by being allowed to 
breathe abundance of pure air. Rapid and extensive waste is 
going on in every child’s body. Tissue of every kind, including 
bone, is being constantly broken down in order that it may be built 
up anew on a larger scale, and it is therefore the greatest cruelty 
in their case not to provide them in fullest measure with the 
purest air. Unhappily, very little thought is given to this mat- 
ter; and with quite young children—whose need is the greatest 
of all—our nurseries are only too often mere slaughter-houses. 
Mothers of all classes should try to see the meaning of the fact * 
that out of four deaths of infants one takes place from lung col- 
lapse, a state that often follows bronchial inflammation (see R. D. 
Powell, Lungs; Quain, page 861), and probably often indicates the 
source of the mischief. Dr. Douglas Powell significantly says, 
“ All causes that interfere with respiratory efficiency favor the 
occurrence of the condition named.” 

It is now right for us to look at the subject of these waste- 
poisons in special reference to the skin. Without referring here 
to the different calculations made on this subject, it is enough to 
say that much less carbonic acid escapes from the skin than from 
the lungs; more water (if we are to follow Prof. Foster—who 
differs from other authorities, who again differ among them- 
selves—we may say roughly, 1°5 pound from lungs, and 2°5 pounds 
from the skin per day), and a larger amount of solid matter The 
solid matter is put at one or two per cent of the whole 2°5 pounds 
and two thirds of this one or two per cent is organic matter con- 
taining the poisons in question.t We can see the importance of 
the skin, as an organ of excretion, in various ways. In the first 
place, the provision of an enormous number of sweat-glands un- 





* So it has been stated. It is also interesting to quote the statement from the Regis- 
. trar-General’s Report for 1889, that there were in that year 71,056 deaths of male infants 
(not over twelve months) in England, and out of this number, 18,805 (roughly speaking, 
about one in five) died of diseases connected with the respiratory system. It is right to 
add that lung collapse may follow many different kinds of illness. 

+ Thus we should have from 118°3 to 236°6 grains of organic matter excreted by the 
skin in twenty-four hours, 
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der the skin, supposed by Krause (Baker’s Kirk, page 427) to be 
between two and three millions in number—in the parts where 
they are least abundant they are over four hundred to the square 
inch—offers evidence of a physiological character on the point, 
even if, as is stated, some small part of skin perspiration takes 
place independently of these glands. Then we have the evidence 
of the disagreeable odor from the skin and clothes where clean]j- 
ness is not observed ; again, we have the curious facts of death 
having both actually and nearly occurred in cases where the body 
has been covered (the mouth having been left free) with gold-leaf 
or plaster of Paris. Various explanations have been given, 
but Prof. Foster seems to think (page 697) that the retention 
of poisonous matters—“ constituents of sweat, or the products of 
some abnormal metabolism ” (change)—which would have been 
discharged through the sweat-glands, is largely concerned in the 
matter. We venture to believe—quite independently of certain 
experiments—that this conclusion can not be avoided. 

We have also a most remarkable case recorded by Sir D. Gal- 
ton. Some men in the horse artillery had left their bedding rolled 
up for two months, without its being opened to the air. When 
first used again, man after man who had slept on this bedding 
came into hospital with “a suspicious fever.” It would be diffi- 
cult to find a case that more vividly illustrates both the poisonous 
character of the emanations of the body and the necessity of free 
ventilation in order to render them harmless. Again, when se- 
rious consequences result from a chill—owing to the constriction 
of the blood-vessels of the skin and interference with the sweat- 
glands—such as a dangerous affection of the kidneys (Richardson, 
page 283), or a congestion of the spleen (Richardson, page 307), or 
the inflammation of bone and periosteum (Richardson, page 323), it 
seems probable that the cause of mischief in all these cases is 
either the retention of normal poisons that ought to have escaped 
through the skin, or the formation of abnormal poisons during the 
inaction of the skin. [We think it is Dr. Richardson who makes 
this suggestion.] Again, the fetid exhalations from lungs and 
skin in starvation seem to show that the breaking down of tissue, 
which is very rapid in these cases, is resulting in a larger dis- 
charge than usual, through skin and lungs, of putrescent matter. 

From what has been already said, we ought not to feel surprised 
that those who live in foul air are not only lowering their health, 
but are carefully preparing themselves bath for lung and bron- 
chial affections, and for such diseases as scarlet fever, typhoid, 
small-pox, dipththeria, dysentery, cholera, etc. As regards cholera, 
we extract the following interesting account given by Dr. Car- 
penter. He states (page 360) that in the fatal autumn of 1849 there 
was at Taunton an exceedingly badly ventilated workhouse. In 
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the school-rooms there were only sixty-eight cubic feet or less per 
head. The fatality of the cholera attack—thus carefully prepared 
for—was awful. Within forty-eight hours after the first attack, 
nineteen deaths and forty-two seizures had taken place. In the 
course of a week sixty, or twenty-two per cent of the whole num- 
ber, died, almost all the others suffering badly. Fewer boys died 
as compared with girls, because, as it was stated, having even less 
air than the girls, they used to break the windows. In the jail 
of the same town, where each prisoner had over 800, and in some 
cases over 900 cubic feet, and where a system of ventilation kept 
renewing the air, there was not “the slightest indication of the 
epidemic influence.” In August, 1849, the cholera raged severely 
in London, the mortality having increased from nearly 1 per 1,000 
in June and July to 44 in August and September. It happened 
that at this moment a large number of male prisoners were trans- 
ferred from Millbank Prison—which was in one of the bad dis- 
tricts—to another part of the country, the numbers being thus 
reduced from over 1,000 to close upon 400; while at the same time 
the female prisoners were slightly increased in number in Mill- 
bank Prison, from 120 to 131. The consequences were remarkable, 
The mortality of the female prisoners went up from a little over 
eight to a little over fifty-four per cent (which was considerably 
above the rate of increase in the outside districts), while the mor- 
tality of the men fell from slightly over 23 per 1,000 to nearly 10 
(the June and July rate of mortality). Carpenter gives other in- 
teresting examples, and also remarks upon the fact that the special 
centers of cholera existed before the invasion of that disease as 
fever nests; and that cholera followed the footsteps of other dis- 
eases, not only in the same district, but in the same streets and 
houses, and even rooms.* 

As with cholera, so with other causes of death. At Secun- 
derabad, in India, in old days, the barrack accommodation for the 
line was unusally deficient, and the average annual mortality of 
the men was nearly double the average of the presidency. At 
the same station, both the officers, who were well quartered, and 
the detachment of artillery, who had roomier barracks “at no 
great distance,” did not share in the heightened mortality (Car- 
penter, page 363). Barrackpore furnished an even worse exam- 





* Of course it would be unfair to put all these cases simply and exclusively down to 
the effects of vitiated air, as we might, perhaps, in the case of the prison quoted above ; 
since overcrowding in towns occurs among the poorest part of the people, living on the 
‘worst food, badly clothed, and therefore for these reasons exposed to attacks of disease ; 
but with all such deductions the evidence is of a striking character. Dr. Richardson writes 
to the same effect. Speaking of relapsing fever, he says, “The disease (1847) followed 
where the habitation was most crowded” (Our Homes, p. 7); and, again, “Certain it is 
that homes which are charged with impure atmosphere are the places in which septic 
diseases are most likely to be intensified and most likely to spread ” (Our Homes, p, 21). 
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ple as regards troops; but the worst of all was to be found in the 
Indian jails, where, in some instances, 70 cubic feet only of air was 
the average allowed; in no cases did it exceed 300 cubic feet, 
The mortality was, as might be expecied, one in four. It was a 
humble imitation of the Black Hole of Calcutta. So at the end 
of the last century, in the Dublin Lying-in Hospital, the mortality 
from trismus of the children was one in every six born; by better 
conditions of ventilation, it was reduced to one in nineteen and a 
half (Carpenter, page 985); and this number of deaths was again 
reduced. So in the London workhouses of the last century, twenty- 
three out of twenty-four children died in their first year. By re- 
forms, especially by improved ventilation, the number of deaths 
was reduced from between 2,000 and 3,000 to between 400 and 500 
(Carpenter, page 365). So with our soldiers. When barracks 
improved, especially in the matter of ventilation, deaths from 
zymotic diseases fell from 4°1 per 1,000 to 0°96 per 1,000 (Galton), 
So in the case of our sailors on board the Rattlesnake, a case 
which came under the notice of Prof. Huxley. The crew (Car- 
penter, page 256) had acquired by confinement (this seems to have 
been the special cause, though not the only cause) a predisposition 
to disease. No malady appeared, however, until one of them 
slightly wounded his hand: then typhoid resulted, and ran 
through the whole ship’s company. They had carefully prepared 
themselves for disease with the poisons of impure air. 

We suspect that no class of human beings suffers so much 
from the poison of foul air as infants. Older children and grown- 
up persons are seldom so much shut up, and the diseases by which 
so many infants die, infantile diarrhwa, convulsions, and infantile 
pneumonia,* strongly suggest the irritation likely to be pro- 
duced by breathing these waste-poisons; though improper food . 
must also bear a large share of the blame. Of all the evil conse- 
quences, however, of foul air none can be traced more surely than 
phthisis or pulmonary consumption. Wherever men are crowded 
together without care and proper means to supply them with 
fresh air, there pulmonary disease shows itself. Parkes, Dr. A. 
Ransome, Sir D. Galton, and others have collected many interest- 
ing examples bearing on this matter.} Sir D. Galton tells us 
(page 502) that after our barracks were improved—ventilation 
being one of the leading improvements—chest and tubercular dis- 
ease, which had been fatal to 10°1 per 1,000 soldiers, was only 





* These make up a very large proportion. See lectures by Sutton. Health Lectures, 
1879-80, p. 130. 

+ “ Experiments have recently been made in Berlin, in a room closely shut up after the | 
death of a consumptive patient. Six weeks after the death living microbes of phthisis 
were found on the mirror, walls, and picture-frames, and these introduced into the body of 
@ guinea-pig produced the disease.”—(L. P.) 
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fatal to 4°2, and in the same way that, with proper ventilation 
(and other improvements) of the stables of the horses, coughs 
and catarrhs disappeared. He also quotes Dr. Leeds, of New 
York, to show that the supposed cure of sending a consumptive 
patient to a cow-stable was in reality the cure of sending him 
into somewhat purer air than that of his own room (page 502). 
Dr. Richardson quotes a case where no less than nine members of 
a family following the occupation of Cheap Jack were in succes- 
sion the victims of consumption from sleeping in a traveling van, 
their life in the open air during the day being insufficient to 
counteract the poison breathed in the night (Our Homes, page 
11). Parkes also tells us (page 152) that in the royal navy and in 
the mercantile navy bad ventilation and phthisis, occasionally 
amounting to a veritable epidemic, have accompanied each other ; 
and he quotes many authorities insisting upon the close relation 
between foul air and pulmonary consumption. On the same 
point—the slaughter produced by unventilated barracks—Dr. 
Richardson tells us the mortality in the army before Sebastopol 
was during twenty-two weeks ending May 31, 1856, at the rate of 
12°5 per 1,000 as against 20°4 of the Guards quartered in England 
(Our Homes, page 13). Dr. A. Ransome reports (Health Lect- 
ures, 1875-76, page 149) a case as late as 1861, where fearful lung 
disease broke out in some of the ships of the royal navy. The 
arrangements were actually such that only fourteen inches space 
was allowed to each hammock, and the air above the hammock 
was 8° to 10° hotter than below.* 

The same evidence comes from the sedentary trades, some of 
which “afford experimental conditions for the development of 
disease” ; from the cases of phthisis, or destructive lung disease, 
among cows in unventilated sheds (Parkes, page 162); from the 
higher rate of consumption in town as against village, and city 
as against town (Hirsch, page 213)—in each case the dearer lodg- 
ing implying more overcrowding; from the outdoor treatments 
now recommended for consumptive patients; and from other 
sources. + 

When we come to pneumonia, it is still the same poisons, we 
believe, which indirectly are at work. As in pulmonary con- 





* The violence of so-called Russian influenza in America is probably to some extent 
the result of the breathing of highly impure air, which is so common in that country. 
We suspect that this disease is just one of the many forms of trouble which appear where 
people live in constant disregard of the purity of the air of their living-rooms, The subject 
demands attention from this point of view. 

t There are many interesting points—such as the discussion as regards the effect of 
dampness of soil, and Hirsch’s theory as regards the high Mexican plateaus—which have 
to be considered, but they do not seem to shake the main fact that impure air is the great 
ally of pulmonary consumption. 
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sumption the bacillus finds its food prepared for it in the unhealthy 
state of the blood and tissues—altered by the poisons that have 
been rebreathed from foul air—so also must it be in pneumonia; 
if we are to accept the statements made about the bacterium of 
pneumonia (Crookshank, page 273). Secondary pneumonia, which 
is a lung attack resulting from the poison in the system from 
such a fever as typhoid, throws some light upon this matter, and 
seems exactly to explain the origin of ordinary pneumonia, In 
ordinary pneumonia we believe that it would be found that the 
person attacked had been living in rooms where the air was 
tainted, had breathed consequently, again and again, the exhaled 
poisons, until these poisons had so altered the tissue as to allow 
the bacterium to form its lodgment; in other words, that he was 
as much “ poisoned” as the person suffering from secondary pneu- 
monia, Of course a slight chill, by arresting the action of the 
skin and thus increasing the poison in the system, is likely enough 
to be the immediate precursor of the attack by rendering the con- 
ditions still more favorable for the germ. Again, latent pneu- 
monia in quite young children is sometimes masked (Quain, page 
880) by the signs of the nervous disorder which precedes it. This 
nervous disorder tells the story. It is caused by the poisons 
which are acting on the system, and which at Jast produce the at- 
tack of pneumonia.* 

It might, however, be urged that a person leading a healthy 
outdoor life might, after severe exposure, be attacked by pneu- 
monia. Certainly, and in his case the attack would mean poison- 
ing (that is, predisposing for the germ by poisoning) through the 
skin; just as in the case of the man living in bad air-it would 
mean poisoning through the air taken into the lungs. 

Now, granting that this is a true explanation, that pneumonia, 
or even common cold, is a case of poisoning, and only a case of 
cold in a secondary sense, it is worth noticing that the effect of 
these poisons must be felt in the throat and bronchial passages 
and lungs much more than in other organs. These poisons would 
cling to the sides of the throat and bronchial (and nasal) passages, 
and would often enter the lungs. In the case of persons living in 
foul air, these organs, being more exposed and in intimate contact 
with the poison, would probably be saturated with it, and there- 
fore would be always prepared for disease. We can then under- 





* If on the other hand it is believed that pneumonia can arise without the intervention 
of the bacterium, we must regard it as a case of direct instead of indirect poisoning. That 
there is such direct poisoning we know from those attacks of the liver and kidneys which 
follow a severe chill, and throw back the poisons, which should have been excreted by the 
skin, on to those organs. Parkes (p. 164) strongly believed that bronchitic affections are 
often produced from the breathing of foul air. He does not, however, as far as we are 
aware, enter into explanations. 
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‘stand at once why the leading symptoms of a cold are violent 
flow from the nose, sneezing, coughing, with the accumulation of 
phlegm, and painful soreness in the throat.* These symptoms 
become intelligible at once from the point of view of local poison- 
ing, and we see in all the circumstances of a cold the “ protective 
efforts” which Nature makes to eject the poison—of whatever 
kind it may be—from the parts which are specially attacked, just 
as we often see in diarrhoea the effort to get rid of an irritant, 
or in fever, with its rapid disintegration of tissue, of the poison 
that has attacked the system. Of course, as in pneumonia, some 
slight chill often immediately precedes the attack of cold—the 
chill, by its arrest of skin action, throwing more poison into the 
blood, which is sufficient to determine the attack in the predis- 
posed part. 

We believe, therefore, that few healthy persons would be sub- 
ject to cold, unless they lived in impure air. With an old person, 
or a person in lowered health, it is different. A defective ma- 
chinery for the circulation of the blood or for respiration might 
readily result in the waste-poisons being imperfectly separated 
from the blood, and thus such persons would live in the same state 
of blood-poisoning and preparation for attack as a young and 
healthy person does who constantly breathes bad air. Where we 
have cases of liver or kidney attack following upon a severe chill, 
we may suppose either that the poisons retained (or formed) near 
the surface of the body pass into the blood, and then act through 
the nervous centers upon those organs which happen to be spe- 
cially susceptible ; or that the poisons, imperfectly breathed out at 
the lungs, are carried directly to those organs. 

We wish that it were possible to follow the subject further, but 
we have already overstepped the limits which the kindness of the 
editor has allowed. We can only say, in conclusion, that we are 
convinced that very grave issues are dependent upon the question 
of pure air in our houses. We suspect that not only liability to 
cold, but to gout, rheumatism, lumbago, neuralgia, some forms of 
headache,and many forms of nervous irritation are to be con- 
quered by constantly giving lungs and skin a fair chance of get- 
ting rid of these poisons; we feel sure that the irritable temper 
that so often accompanies severe literary work, and at last 
ends in the “break down,” must largely be put to the account 
of the impure air breathed through long hours; and we suspect 





* The fact that the air that we breathe is delayed for some little time in the bronchia 
passages before reaching the lungs probably increases the local poisoning, and therefore 
the predisposition for attack by the germ of the parts when we breathe bad air. In this 
way perhaps the lungs are protected at the expense of the bronchial passages; and a cold 
is the violent occasional expurgation of those parts which are specially exposed to the 
poison, 
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that much of the intemperate drinking in towns results from 
the depressed feeling which follows work done under similar 
conditions, We think a great society should be formed to arouse 
the interest of all classes in this subject, and that inquiries 
should be made—the answers being published—as to the pro- 
vision for fresh air existing in hotels, concert-rooms, theatres, 
schools, churches, etc. We are, both of us, opposed to action 
being taken through state inspectors. The present evil will 
never be really overcome until individual interest is aroused; 
and the state inspector does not develop individual interest, 
We shall be glad to communicate with any persons anxious 
to take steps in the matter, and shall hope to draw up a short!| 
paper containing a few practical suggestions of a simple nature, 
Meanwhile, without discussing systems of artificial ventilation, 
we say to everybody: “Live as much as you can with open win- 
dows, wearing whatever extra clothes are necessary. In this way 
you will turn the hours of your work to physical profit instead of 
to physical loss. If you can not bear an open window, even with 
an extra coat, and a rug over your knees, when you are sitting in 
a room, do the next best thing, which is, to throw the windows 
wide open—not a poor six inches—whenever you leave it, and 
thus get rid of the taint of the many dead bodies that we have 
breathed out from ourselves, and that hang like ghosts about 
our rooms. Smuts, as we confess, may be bad, but they are 
white as snow compared with impure air. Pay special atten- 
tion to the constant exposure to pure air both of clothes and 
of bedding. Avoid chill, that is one form of poisoning. Avoid 
impure air, that is another and much more insidious form of 
poisoning.” 

Our present addresses are: Harold Wager, Yorkshire College, 
Leeds; and Auberon Herbert, Larichban, Cladich, Argyllshire. 

Several gentlemen have been kind enough to read the forego- 
ing paper, and to express the following opinions upon it. Sir 
Lyon Playfair writes: 


I return your proof with only a few suggestions. The paper is a good expo- 
sition of air in its relations to public health, and is likely to be very useful. You 
ought to follow it up with another paper on water, and conclude with one on 
cleanliness. Pure air, pure water, and cleanliness, personal and objective, are the 
three great factors of public health, provided that people are adequately fed. Na- 
poleon, reciting his long personal experiences at St. Helena, made a wise remark: 
“Life is a fortress which neither you nor I know anything about. Why throw 
obstacles in the way of its defense? Water, air, and cleanliness are the chief arti- 
cles in my pharmacopeia.” You and Mr. Wager have made an excellent begin- 
ning with air. Follow it up with essays on*water and cleanliness, and then, as 
a veteran sanitary reformer, I will begin to think that my time for preaching is 
ended. I write this, withholding my judgment on certain special theories you 
have advanced. 
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Prof. Huxley writes : 


When you insist upon the importance of fresh air—especially in combination 
with exercise—I go heartily with you. I have long been convinced (and to a great 
extent by personal experience) that what people are pleased to call “ overwork ” in 
a large proportion of cases means under-oxygenation and consequent accumulation 
of waste-matter, which operates as a poison. The “depression” of overworked 
nervous organization is very commonly the “ oppression ” of some physiological 
candle-snuff aot properly burned. 

Furthermore, it is highly probable that the decaying organic matter given off 
from the whole free surface of animal bodies, taken in conjunction with its micro- 
bial contents, is a source of danger, but whether directly or indirectly is a point 
about which I should not like to speak confidently. 

The fact is, while the virtues of fresh air and the wisdom of physical purity 
as @ prophylactic may be very confidently justified by experience, the theory of 
the subject is full of difficulties, and the present views of physiologists must be 
regarded as merely tentative hypotheses. I should not feel justified in putting 
the theoretical points you advance as safely established truths before the public. 
I began to mark some paragraphs I thought specially open to objection; but I 
oan not go into the matter, as I am myself straggling out of the influenza poison, 
which afflicts one’s brain with mere muddiness, 


Dr. Clifford Allbutt writes: 


Whether there be room for question in parts of your argument or not, it is in 
the main true, and your practical conclusions are as solidly true at they are im- 
pressive. 

If any one doubt, let him try the marvelous recreation of a few nights camped 
out sub dio and be converted. 

Moreover, the marvelous effects of an open-air life in the cure of such mala- 
dies as consumption are known of all men. But is it kind to tell us these dread- 
ful things when we‘are helpless to amend them? 

Your home solution of the problem is known to your friends, and is excellent 
in your circumstances, but is impossible in towns, where every inch of window 
means an inch of grime on walls, ceilings, and furniture. Not only so, but our 
big common dwelling-halls are gone, our high-backed chairs and settles are gone, 
our tapestry is gone, and air supplied in modern fashion by slits or pipes means 
“ drafts.” 

Now, “drafts” will kill some of us as quickly as ptomaines and far more 
painfully. 

Please write another paper to tell us what is to be done! 


Dr. W. B. Cheadle writes: 


I am sure that you are doing a valuable sanitary service in calling attention to 
the chronic poisoning by foul air which goes on so constantly without being real- 
ized in the homes of both rich and poor, and in business offices and in workshops. 

The poor suffer from the small, ill-ventilated cubic space available for either 
sitting-rooms or bedrooms and the crowding of work-rooms; the better classes 
partly from the close offices in which some of them work, but chiefly from de- 
fective bedroom space and ventilation. Few people, I imagine, realize the fact 
that about one third of their whole lives is spent in their bedrooms, and that they 
pass this third part of their existence in an atmosphere so poisoned by organic 
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matter that it would not be tolerated in a sitting-room fora moment. The amount 
of space allowed in bedrooms and dormitories is frequently altogether insufficient. 
Doors and windows are tightly closed, and there is practically little ventilation 
going on for six or eight hours of sleeping time, whereas in sitting-rooms the ad- 
mission of air is promoted by persons passing in and out. 

This steady nightly poisoning goes on in many public institutions, I am afraid, 
in the “ houses” of some public schools, and the dormitories of charitable institu- 
tions. They are well ventilated during the day, closed at night, and the allow- 
ance of cubic space is quite insufficient to supply fresh air enough with the very 
sinall influx which can take place. 

Night nurseries, again, especially in large towns, are liable to be grossly over- 
crowded. I have seen a small, low room in the attics of a London mansion used 
as a sleeping apartment for five or six children and a nurse which had not space 
or ventilation enough for two persons. 

Without indorsing the whole of the pathology suggested in your excellent 
paper, I am sure you are right in attributing a large proportion of ill health, con- 
tagious disease, and especially the increased virulence of this, to air fouled by 
organic matter. 


Prof. W. H. Flower writes: 


I am not sufficiently acquainted with modern physiology to know whether all 
the scientific details of the paper are correct, but I quite agree with you in the 
very great importance of the subjeot being pressed home upon all classes. How, 
for instance, could people travel in a railway carriage with perhaps six or more 
companions shut up together for several hours, and insisting on keeping all the 
windows closed, as they often do, if they were made to realize that the air which 
they are breathing must necessarily be passing in and out of the lungs, not only 
of themselves, but of all their fellow-travelers as well, over and over again in the 
course of the journey, and each time becoming more and more contaminated ? 

I have always thought, though I have not medical experience enough to prove 
it, that the greater prevalence of tuberculosis and other lung disease in cold over 
warm climates is owing, not so much to difference of temperature, as to the fact 
that in the former there is a greater tendency to breathe impure air for the pur- 
pose of warmth. My theories on the subject are, however, rather staggered by 
the thonght of rabbits, sand-martin, etc., passing a considerable part of their lives 
‘ at the bottom of burrows, where anything like ventilation seems absolutely im- 
possible, and yet remaining perfectly healthy. 


Mr. Lawson Tait writes: 
What can I add to an article, so Iucidly written, save that I agree generally 


with it, and hope that it may be productive of great good, as it well may? 
—Contemporary Review. 








Dr. Junxer expresses, in the narrative of his travels in Africa, a somewhat 
favorable opinion of the intellectual qualities of the negroes among whom he trav- 
eled, and pronounces them capable of higher moral development. He everywhere 
found the upper classes, princes and nobles, the most highly endowed with intel- 
lectual qualities. This he attributes to the fact that the negro ruler is compelled 
to think and act in his capacity of judge, lawgiver, and captain. He notices, too, 
the wonderful finency of speech acquired from the custom of making long ora- 
tions, embellished with simile and metaphor, in their public assemblies. 
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A DESERT FRUIT. 


By GRANT ALLEN, 


1 ee knows the Mediterranean, knows the prickly pear. Not 
that that quaint and uncanny-looking cactus, with its yel- 
low blossoms and bristling fruits that seem to grow paradoxically 
out of the edge of thick, fleshy leaves is really a native of Italy, 
Spain, and North Africa, where it now abounds on every sun- 
smitten hillside. Like Mr. Henry James and Mr. Marion Craw- 
ford, the Barbary fig, as the French call it, is, in point*of fact, an 
American citizen, domiciled and half naturalized on this side of 
the Atlantic, but redolent still at heart of its Columbian origin. 
Nothing is more common, indeed, than to see classical pictures of 
the Alma-Tadema school—not, of course, from the brush of the 
master himself, who is impeccable in such details, but fair works 
of decent imitators—in which Caia or Marcia leans gracefully in 
her white stole on one pensive elbow against a marble lintel, 
beside a court-yard decorated with a Pompeiian basin, and over- 
grown with prickly pear or “ American aloes.” I need hardly say 
that, as a matter of plain historical fact, neither cactuses nor agaves 
were known in Europe till long after Christopher Columbus had 
steered his wandering bark to the sandy shores of Cat’s Island in 
the Bahamas. (I have seen Cat’s Island with these very eyes, and 
can honestly assure you that its shores are sandy.) But this is 
only one among the many pardonable little inaccuracies of paint- 
ers, who thrust scarlet geraniums from the Cape of Good Hope 
into the fingers of Aspasia, or supply King Solomon in all his 
glory with Japanese lilies of the most recent introduction. 

At the present day, it is true, both the prickly-pear cactus and 
the American agave (which the world at large insists upon con- 
founding with the aloe, a member of a totally distinct family) 
have spread themselves in an apparently wild condition over all 
the rocky coasts both of southern Europe and of northern Africa. 
The alien desert weeds have fixed their roots firmly in the sun- 
baked clefts of Ligurian Apennines; the tall candelabrum of the 
Western agave has reared its great spike of branching blossoms 
(which flower, not once in a century, as legend avers, but once in 
some fifteen years or so) on all the basking hillsides of the Mau- 
ritanian Atlas. But for the origin, and therefore for the evolu- 
tionary history, of either plant, we must look away from the shore 
of the inland sea to the arid expanse of the Mexican desert. It 
was there, among the sweltering rocks of the Tierras Calientes, 
that these ungainly cactuses first learned to clothe themselves in 
prickly mail, to store in their loose tissues an abundant supply of 
sticky moisture, and to set at defiance the persistent attacks of all 
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external enemies. The prickly pear, in fact, is a typical instance 
of a desert plant, as the camel is a typical instance of a desert 
animal. Each lays itself out to endure the long droughts of its 
almost rainless habitat by drinking as much as it can when oppor- 
tunity offers, hoarding up the superfluous water for future use, 
and economizing evaporation by every means in its power. 

If you ask that convenient fiction, the Man in the Street, what 
sort of plant a cactus is, he will probably tell you it is all leaf and 
no stem, and each of the leaves grows out of the last one. When- 
ever we set up the Man in the Street, however, you must have 
noticed we do it in order to knock him down again like a nine-pin 
next moment: and this particular instance is no exception to the 
rule; for the truth is that a cactus is practically all stem and no 
leaves, what looks like a leaf being really a branch sticking out 
at an angle. The true leaves, if there are any, are reduced to 
mere spines or prickles on the surface, while the branches, in the 
prickly-pear and many of the ornamental hot-house cactuses, are 
flattened out like a leaf to perform foliar functions. In most 
plants, to put it simply, the leaves are the mouths and stomachs 
of the organism; their thin and flattened blades are spread out 
horizontally in a wide expanse, covered with tiny throats and lips 
which suck in carbonic acid from the surrounding air, and disin- 
tegrate it in their own cells under the influence of sunlight. In 
the prickly pears, on the contrary, it is the flattened stem and 
branches which undertake this essential operation in the life of 
the plant—the sucking-in of carbon and giving-out of oxygen, 
which is to the vegetable exactly what the eating and digesting 
of food is to the animal organism. In their old age, however, 
the stems of the prickly pear display their true character by be- 
coming woody in texture and losing their articulated leaf-like 
appearance. 

Everything on this earth can best be understood by investi- 
gating the history of its origin and development, and in order to 
understand this curious reversal of the ordinary rule in the cactus 
tribe we must look at the circumstances under which the race was 
evolved in the howling waste of American deserts. (All deserts 
have a prescriptive right to howl, and I wouldn’t for worlds de- 
prive them of the privilege.) Some familiar analogies will help 
us to see the utility of this arrangement. Everybody knows our 
common English stone-crops—or if he doesn’t he ought to, for 
they are pretty and ubiquitous. Now, stone-crops grow for the 
most part in chinks of the rock or thirsty, sandy soil; they are es- 
sentially plants of very dry positions. Hence they have thick and 
succulent little stems and leaves, which merge into one another 
by imperceptible gradations. All parts of the plant alike are 
stumpy, green, and cylindrical. If you squash them with your 
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finger and thumb you find that, though the outer skin or epider- 
mis is thick and firm, the inside is sticky, moist, and jelly-like, 
The reason for all this is plain: the stone-crops drink greedily by 
their roots whenever they get a chance, and store up the water so 
obtained to keep them from withering under the hot and pitiless 
sun that beats down upon them for hours in the baked clefts of 
their granite matrix. It’s the camel trick over again. So leaves 
and stems grow thick and round and juicy within; but outside 
they are inclosed in a stout layer of epidermis, which consists of 
empty glassy cells, and which can be peeled off or flayed with a 
knife like the skin of ananimal. This outer layer prevents evapo- 
ration, and is a marked feature of all succulent plants which grow 
exposed to the sun on arid rocks or in sandy deserts. 

The tendency to produce rounded stems and leaves, little dis- 
tinguishable from one another, is equally noticeable in many sea- 
side plants which frequent the strip of thirsty sand beyond the 
reach of the tides. That belt of dry beach that stretches between 
high-water mark and the zone of vegetable mold is to all intents 
and purposes a miniature desert. True, it is watered by rain from 
time to time; but the drops sink in so fast that in half an hour, 
as we know, the entire strip is as dry as Sahara again. Now, there 
are many shore weeds of this intermediate sand-belt which mimic 
to a surprising degree the chief external features of the cactuses, 
One such weed, the common salicornia, which grows in sandy 
bottoms or hollows of the beach, has a jointed stem, branched 
and succulent, after the true cactus pattern, and entirely without 
leaves or their equivalents in any way. Still more cactus-like in 
general effect is another familiar English seaside weed, the kali 
or glasswort, so called because it was formerly burned to extract 
the soda. The glasswort has leaves, it is true, but they are thick 
and fleshy, continuous with the stem, and each one terminating 
in a sharp, needle-like spine, which effectually protects the weed 
against all browsing aggressors. 

Now, wherever you get very dry and sandy conditions of soil, 
you get this same type of cactus-like vegetation—plantes grasses, 
as the French well call them. The species which exhibit it are 
not necessarily related to one another in any way; often they be- 
long to most widely distinct families; it is an adaptive resem- 
blance alone, due to similarity of external circumstances only. 
The plants have to fight against the same difficulties, and they 
adopt for the most part the same tactics to fight them with. In 
other words, any plant, of whatever family, which wishes to thrive 
in desert conditions, must almost as a matter of course become 
thick and succulent, so as to store up water, and must be protect- 
ed by a stout epidermis to prevent its evaporation under the fierce 
heat of the sunlight. They do not necessarily lose their leaves in 
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the process; but the jointed stem usually answers the purpose of 
leaves under such conditions far better than any thin and exposed 
blade could do in the arid air of a baking desert. And therefore, 
as a rule, desert plants are leafless. 

In India, for example, there are no cactuses. But I wouldn’t 
advise you to dispute the point with a peppery, fire-eating Anglo- 
Indian colonel. I did so once, myself, at the risk of my life, at a 
table @héte on the Continent; and the wonder is that I’m still 
alive to tell the story. I had nothing but facts on my side, while 
the colonel had fists, and probably pistols. And when I say no 
cactuses, I mean, of course, no indigenous species; for prickly 
pears and epiphyllums may naturally be planted by the hand of 
man anywhere. But what people take for thickets of cactus in 
the Indian jungle are really thickets of cactus-like spurges. In 
the dry soil of India, many spurges grow thick and succulent, 
learn to suppress their leaves, and assume the bizarre forms and 
quaint jointed appearance of the true cactuses. In flower and 
fruit, however, they are euphorbias to the end; it is only in the 
thick and fleshy stem that they resemble their nobler and more 
beautiful Western rivals. No true cactus grows truly wild any- 
where on earth except in America. The family was developed 
there, and, till man transplanted it, never succeeded in gaining a 
foothold elsewhere. Essentially tropical in type, it was provided 
with no means of dispersing its seeds across the enormous expanse 
of intervening ocean which separated its habitat from the sister 
continents. 

But why are cactuses so almost universally prickly ? From 
the grotesque little melon-cactuses of our English hot-houses to 
the huge and ungainly monsters which form miles of hedgerows on 
Jamaican hillsides, the members of this desert family are mostly 
distinguished by their abundant spines and thorns, or by the irri- 
tating hairs which break off in your skin if you happen to brush 
incautiously against them. Cactuses are the hedgehogs of the 
vegetable world; their motto is Nemo me impune lacessit. Many 
a time in the West Indies I have pushed my hand for a second 
into a bit of tangled “bush,” as the negroes call it, to seize some 
rare flower or some beautiful insect, and been punished for twenty- 
four hours afterward by the stings of the almost invisible and 
glass-like little cactus-needles. When you rub them they only 
break in pieces, and every piece inflicts a fresh wound on the 
flesh where it rankles. Some of the species have large, stout 
prickles; some have clusters of irritating hairs at measured dis- 
tances; and some rejoice in both means of defense at once, scat- 
tered impartially over their entire surface. In the prickly pear, 
the bundles of prickles are arranged geometrically with great 
regularity in a perfect quincunx. But that is a small consolation 
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indeed to the reflective mind when you’ve stung yourself badly 
with them. 

The reason for this bellicose disposition on the part of the cac- 
tuses is a tolerably easy one to guess. Fodder is rare in the desert. 
The starving herbivores that find themselves from time to time 
belated on the confines of such thirsty regions would seize with 
avidity upon any succulent plant which offered them food and 
drink at once in their last extremity. Fancy the joy with which 
a lost caravan, dying of hunger and thirst in the byways of Sa- 
hara, would hail a great bed of melons, cucumbers, and lettuces! 
Needless to say, however, under such circumstances melon, cucum- 
ber, and lettuce would soon be exterminated; they would be 
promptly eaten up at discretion without leaving a descendant to 
represent them in the second generation. In the ceaseless war 
between herbivore and plant, which is waged every day and all 
day long the whole world over with far greater persistence than 
the war between carnivore and prey, only those species of plant 
can survive in such exposed situations which happen to develop 
spines, thorns, or prickles as a means of defense against the mouths 
of hungry and desperate assailants. 

Nor is this so difficult a bit of evolution as it looks at first sight. 
Almost all plants are more or less covered with hairs, and it needs 
but a slight thickening at the base, a slight woody deposit at the 
point, to turn them forthwith into the stout prickles of the rose 
or the bramble. Most leaves are more or less pointed at the end 
or at the summits of the lobes; and it needs but a slight intensi- 
fication of this pointed tendency to produce forthwith the sharp 
defensive foliage of gorse, thistles, and holly. Often one can see 
all the intermediate stages still surviving under one’s very eyes. 
The thistles themselves, for example, vary from soft and unarmed 
species whicb haunt out-of-the-way spots beyond the reach of 
browsing herbivores, to such trebly-mailed types as that enemy 
of the agricultural interest, the creeping thistle, in which the 
leaves continue themselves as prickly wings down every side of 
the stem, so that the whole plant is amply clad from head to foot 
in a defensive coat of fierce and bristling spear-heads. There is 
a common little English meadow weed, the rest-harrow, which in 
rich and uncropped fields produces no defensive armor of any 
sort; but on the much-browsed-over suburban commons and in 
similar exposed spots, where only gorse and blackthorn stand a 
chance for their lives against the cows and donkeys, it has devel- 
oped a protected variety in which some of the branches grow 
abortive, and end abruptly in stout spines like a hawthorn’s. 
Only those rest-harrows have there survived in the sharp strug- 
gle for existence which happened most to baffle their relentless 
pursuers, 
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Desert plants naturally carry this tendency to its highest 
point of development. Nowhere else is the struggle for life so 
fierce; nowhere else is the enemy so goaded by hunger and thirst 
to desperate measures, It is a place for internecine warfare, 
Hence, all desert plants are quite absurdly prickly. The starving 
herbivores will attack and devour under such circumstances even 
thorny weeds, which tear or sting their tender tongues and pal- 
ates, but which supply them at least with a little food and moist- 
ure: so the plants are compelled in turn to take almost extravagant 
precautions. Sometimes the leaves end in a stout dagger-like 
point, as with the agave, or so-called American aloe; sometimes 
they are reduced to mere prickles or bundles of needle-like spikes; 
sometimes they are suppressed altogether, and the work of defense 
is undertaken in their stead by irritating hairs intermixed with 
caltrops of spines pointing outward from a common center in 
every direction. When one remembers how delicately sensitive 
are the tender noses of most browsing herbivores, one can realize 
what an excellent mode of defense these irritating hairs must 
naturally constitute. I have seen cows in Jamaica almost mad- 
dened by their stings, and even savage bulls will think twice in 
their rage before they attempt to make their way through the ser- 
ried spears of a dense cactus hedge. To put it briefly, plants hgve 
survived under very arid or sandy conditions precisely in propor- 
tion as they displayed this tendency toward the production of 
thorns, spines, bristles, and prickles. 

It is a marked characteristic of the cactus tribe to be very 
tenacious of life, and, when hacked to pieces, to spring afresh in 
full vigor from every scrap or fragment. True vegetable hydras, 
when you cut down one, ten spring in its place; every separate 
morsel of the thick and succulent stem has the power of growing 

_anew into a separate cactus. Surprising as this peculiarity seems 
at first sight, it is only a special desert modification of a faculty 
possessed in a less degree by almost all plants and by many ani- 
mals. If you cut off the end of a rose branch and stick it in the 
ground under suitable conditions, it grows into a rose tree. If 
you take cuttings of scarlet geraniums or common verbenas, and 
pot them in moist soil, they bud out apace into new plants like 
their parents. Certain special types can even be propagated from 
fragments of the leaf; for example, there is a particularly viva- 
cious begonia off which you may snap a corner of one blade, and 
hang it up by a string from a peg or the ceiling, when, hi presto! 
little begonia plants begin to bud out incontinently on every side 
from its edges. A certain German professor went even further 
than that: he chopped up a liverwort very fine into vegetable 

mincemeat, which he then spread thin over a saucerful of moist 

sand, and lo! in a few days the whole surface of the mess was cov- 
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ered with a perfect forest of sprouting little liverworts. Roughly 
speaking, one may say that every fragment of every organism has 
in it the power to rebuild in its entirety another organism like 
the one of which it once formed a component element. 

Similarly with animals. Cut off a lizard’s tail, and straight- 
way a new tail grows in its place with surprising promptitude. 
Cut off a lobster’s claw, and in a very few weeks that lobster is 
walking about airily on his native rocks, with two claws as usual. 
True, in these cases the tail and the claw don’t bud out in turn 
into a new lizard or a new lobster. But that is a penalty the 
higher organisms have to pay for their extreme complexity. 
They have lost that plasticity, that freedom of growth, which 
characterizes the simpler and more primitive forms of life; in 
their case the power of producing fresh organisms entire from a 
single fragment, once diffused equally over the whole body, is 
now confined to certain specialized cells which, in their developed 
form, we know as seeds or eggs. Yet, even among animals, at a 
low stage of development, this original power of reproducing the 
whole from a single part remains inherent in the organism; for 
you may chop up a fresh-water hydra into a hundred little bits, 
and every bit will be capable of growing afresh into a complete 
hy.dra. 

Now, desert plants would naturally retain this primitive tend- 
ency in a very high degree; for they are specially organized to 
resist drought—being the survivors of generations of drought- 
proof ancestors—and, like the camel, they have often to struggle 
on through long periods of time without a drop of water. Ex- 
actly the same thing happens at home to many of our pretty little 
European stone-crops. I have a rockery near my house over- 
grown with the little white sedum of our gardens. The birds 
often pick off a tiny leaf or branch; it drops on the dry soil, and 
remains there for days without giving a sign of life. But its 
thick epidermis effectually saves it from withering; and as soon 
as rain falls, wee white rootlets sprout out from the under side of 
the fragment as it lies, and it grows before long into a fresh small 
sedum plant. Thus, what seem like destructive agencies them- 
selves, are turned in the end by mere tenacity of life into a sec- 
ondary means of propagation. 

That is why the prickly pear is so common in all countries 
where the climate suits it, and where it has once managed to gain 
a foothold, The more you cut it down, the thicker it springs; 
each murdered bit becomes the parent in due time of a numerous 
offspring. Man, however, with his usual ingenuity, has managed 
to best the plant, on this its own ground, and turn it into a useful 
fodder for his beasts of burden. The prickly pear is planted 
abundantly on bare rocks in Algeria, where nothing else would 
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grow, and is cut down when adult, divested of its thorns by a 
rough process of hacking, and used as food for camels and cattle, 
It thus provides fresh moist fodder in the African summer when 
the grass is dried up and all other pasture crops have failed en- 
tirely. 

The flowers of the prickly pear, as of many other cactuses, 
grow apparently on the edge of the leaves, which alone might 
give the observant mind a hint as to the true nature of those 
thick and flattened expansions. For, whenever what look like 
leaves bear flowers or fruit on their edge or midrib, as in the 
familiar instance of butcher’s broom, you may be sure at a glance 
they are really branches in disguise masquerading as foliage. 
The blossoms in the prickly pear are large, handsome, and yellow; 
at least, they would be handsome if one could ever see them, but 
they’re generally covered so thick in dust that it’s difficult prop- 
erly to appreciate their beauty. They have a great many petals 
in numerous rows, and a great many stamens in a rosette in the 
center; and to the best of my knowledge and belief, as lawyers 
put it, they are fertilized for the most part by tropical butterflies ; 
but on this point, having observed them but little in their native 
habitats, I speak under correction. 

The fruit itself, to which the plant owes its popular name, is 
botanically a berry, though a very big one, and it exhibits in a 
highly specialized degree the general tactics of all its family. As 
far as their leaf-like stems go, the main object in life of the cac- 
tuses is—not to get eaten. But when it comes to the fruit, this 
object in life is exactly reversed; the plant desires its fruit to be 
devoured by some friendly bird or adapted animal, in order that 
the hard little seeds buried in the pulp within may be dispersed 
for germination under suitable conditions. At the same time, 
true to its central idea, it covers even the pear itself with deter- 
rent and prickly hairs, meant to act as a defense against useless 
thieves or petty depredators, who would eat the soft pulp on the 
plant as it stands (much as wasps do peaches) without benefiting 
. the species in return by dispersing its seedlings. This practice is 
fully in accordance with the general habit of tropical or subtropi- 
cal fruits, which lay themselves out to deserve the kind offices of 
monkeys, parrots, toucans, hornbills, and other such large and 
powerful fruit-feeders. Fruits which arrange themselves for a 
clientéle of this character have usually thick or nauseous rinds, 
prickly husks, or other deterrent integuments; but they are. full 
within of juicy pulp, imbedding stony or nutlike seeds, which 
pass undigested through the gizzards of their swallowers. 

For a similar reason, the actual prickly pears themselves are 
attractively colored. I need hardly point out, I suppose, at the 
present time of day, that such tints in the vegetable world act 
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like the gaudy posters of our London advertisers. Fruits and 
flowers which desire to attract the attention of beasts, birds, or 
insects, are tricked out in flaunting hues of crimson, purple, blue, 
and yellow; fruits and flowers which could only be injured by 
the notice of animals are small and green, or dingy and incon- 
spicuous.—Longman’s Magazine. 





SKETCH OF ALESSANDRO VOLTA. 


Be * pers title to be remembered rests chiefly upon his appli- 
cation of the discovery of the production of electricity by 
contact, which has been fruitful and continues to be fruitful of 
results of the greatest importance in the progress of research in 
the domains of physical forces and of the constitution of matter, 
and is one of the most potent instruments in the hands of students 
for enlarging the boundaries of their knowledge of the material 
world. 

ALESSANDRO VOLTA was born at Como, Italy, February 19, 1745, 
and died in the same place March 5, 1827. He began his studies 
in the public school of his native town, where he distinguished 
himself among his fellow-pupils by his capability and his as- 
siduity at work. A passage in his first scientific paper shows 
that when he was eighteen years old he had been engaged in a 
correspondence with the Abbé Nollet on subjects relating to elec- 
tricity. At nineteen years of age he composed a poem, in Latin, 
which has never been published, in which some of the more 
important discoveries of the time were described. In 1774 he 
was appointed to the chair of Physics in the Royal School at 
Como, for which his first two scientific papers—on the Attractive 
Force of the Electric Fire, and on the Method of constructing 
the New Electrical Machine—seem to have been among his 
strongest recommendations. He went out of Italy for the first 
time in 1777, to make a visit of several weeks in Switzerland, 
where he met Haller at Berne, Voltaire at Ferney, and Benjamin 
de Saussure at Geneva. The story of this excursion was related 
in a book* which was published at Milan in 1827. In 1779 
Volta was made a professor in the University of Pavia, where 
his instructions were attended by throngs of interested youths 
from all countries, proud to be his pupils, and where he con- 
tinued till 1819, when he retired to spend the rest of his days 
in his native town. In 1782 he made what appears to have been 
the longest journey of his life, in company with the surgeon 
Scarpa, and visited the capitals of Germany, Holland, England, 





* Relazione del Prof. Volta di un swo Viaggio letterario nel Swizzera, 
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and France, making the acquaintance of the most distinguished 
men of science in those countries. Volta’s first scientific paper, 
on the Attractive Force of the Electric Fire (De Vi attractiva 
Ignis electrici), which was addressed in 1769 to P. Beccaria, is 
described by M. Biot as giving only an imperfect explanation of 
electric phenomena, and as illustrating the characteristic trait 
of his mind, which led him rather to sure deductions from 
facts which he could experimentally follow out than to the 
formation of sound general theories. That part of the paper 
in which he showed the application of his theory to the gen- 
eration of electricity is mentioned by Prof. Arthur Schuster as 
being of historical importance, because in it can be traced the 
germ of many future discoveries. He supposed that all bodies in 
the natural state contain electricity in such proportions that they 
are in electrical equilibrium, and that this was shown in the ex- 
perimental results obtained by rubbing one metal with another. 
But when bodies are brought into close contact, as in friction, he 
considered that the attractions of electricity and matter might 
alter, according to Boscovich’s theory that attraction and re- 
pulsion alternate at short distances, and that a new equilibrium 
would establish itself. He expressed a belief that a disturbance 
of electrical equilibrium takes place during the progress of chemi- 
cal action, in which the particles of matter change their position ; 
attributed the want of proof of the fact to experimental difficul- 
ties; and hoped that he would succeed in obtaining evidence of it; 
and he thought that atmospheric electricity might be accounted 
for in accordance with these views. 

In his second paper he attempted to explain electrical insula- 
tion by the supposition of a repulsion between the insulating 
matter and electricity. His experiments, made in 1775, on the in- 
sulating property which wood acquires when impregnated with 


oil, led to the construction of the electrophorus, an apparatus 


which acts as a permanent and inexhaustible source whence elec- 
tricity can be drawn at will. <A letter of Volta’s to Priestley is 
preserved, dated June 10, 1775, announcing the construction of 
this instrument, and asking the English chemist, as the historian 
of electricity, how far the discovery was new. Volta’s experi- 
ments on the electrostatic capacity of conductors, described in a 
letter to De Saussure in 1778, were in advance of anything that 
had been published up to that time, although Cavendish had al- 
ready experimented on the subject ; but Cavendish’s results were 
not published for a long time afterward. Volta’s ingenious 
efforts, pursued continuously, to improve the electrophorus, led 
up to the discovery of the electric condenser, the description of 
which, and the account of its applications to the study of electri- 
cal phenomena, were published in the Philosophical Transactions 
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of 1782. By means of this apparatus, according to M. Biot, the 
smallest quantities of electricity, emanating from a source that 
can reproduce them constantly as they are taken away, were fixed 
and accumulated in a conductive plate by virtue of the mo- 
mentary attraction of electricity of a different denomination, 
from which they were withdrawn when it was desired to make 
them perceptible and to subject them to observation. During 
this time Volta was still trying to find signs of electricity during 
the processes of evaporation and boiling and changes of tempera- 
ture; and he finally thought he had discovered electrical effects 
during the evaporation of water—in the phenomena which are 
now attributed to the friction of the vapor. These results sug- 
gested the closer examination of the phenomena of atmospheric 
electricity, concerning which—Meteorologia Elettrica—he wrote a 
number of letters to Lichtenberg. Two of his letters related to 
electrical measurements and the straw electrometer, in which the 
angle of divergence of two electrified straws was measured. He 
also, according to Prof. Schuster, constructed the first absolute 
electrometer, and compared his other instruments with it, so that 
it would be possible now to refer all his measurements to absolute 
units. His electrometer consisted of a balance, one pane of which 
was a flat round disk. Below this disk was placed a large parallel 
plate, conducted away to earth, while stops were arranged so that 
the disk could not approach nearer than within two inches of the 
plate. In the unelectrified state the balance was in a condition of 
equilibrium. When the disk was electrified, it was attracted 
toward the plate, but kept at its proper distance by the stops; 
weights were then added in the other plate of the balance until 
the disk was pulled away from the stops. The letters also con- 
tain discussions on the action of points and flames in discharging 
electricity. To Volta are further owing the invention of the elec- 
tric eudiometer and of the inflammable air or hydrogen lamp. 
Prof. Schuster regards as worthy of mention also Volta’s investi- 
gations on gas analysis and his paper on the expansion of gases 
by heat. He showed the causes which had led different experi- 
menters to inconsistent results, and established independently 
what is now known as the law of Charles. 

Volta’s crowning discovery of the voltaic pile grew out of 
researches which were suggested by Galvani’s famous experiment 
with the frog. Galvani attributed the phenomena which he 
observed in the frog’s muscle to a new kind of electricity, which 
he called animal electricity. Volta, following up his experi- 
ments with more accurate instruments and by a more careful 
method, came to a different conclusion. He noticed that the con- 
vulsions of the frog’s muscle were very rarely produced when a 
single metal was used, and then only under conditions of extreme 
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irritability ; but that they occurred with certainty and continued 
for some time when he had a circuit of two heterogeneous metals, 
From this he concluded that the exciting principle resided in the 
metals; and as this principle was evidently electric, since its trans- 
mission was interrupted by all the substances that intercept the 
electric current, that the mere contact of heterogeneous metals 
would develop a quantity of electricity which, though weak, 
would be competent when transmitted through the organs of 
the frog, completing the chain, to produce the convulsions. He 
demonstrated the verity of his induction by positive and direct 
experiments through which this weak electricity was accumu- 
lated in his condenser and made perceptible. He further found 
that this mode of development of electricity by simple contact 
was applicable, not to metallic bodies only, but to all heterogene- 
ous bodies, although with different degrees of intensity according 
to their several natures; and having discovered the general prin- 
ciple, which had not been suspected before, he applied it to the 
construction of a new apparatus which was capable of producing 
infinitely augmented effects. In order to increase the intensity of 
his contact electricity, he enlarged the number of the metallic 
disks or plates he employed to produce it. His efforts were for 
some time unfruitful. He remarked that when he placed a disk 
of copper between two disks of zinc, or a disk of zinc between 
two disks of copper, the electrization was neutralized. He then 
thought to separate the disks by a conducting body, and found 
that by placing moistened paper between two double metallic 
disks the electric intensity was doubled. It was after that easy, 
by increasing the number of disks and separating them by moist- 
ened cloth, to obtain an electric intensity corresponding with the 
number of pairs. Concerning this series of experiments, he wrote 
in a letter to a French philosopher, M. La Metherie, which was 
‘published in the Journal de Physique in 1801: “Having found 
what degree of electricity I obtained with one of these metallic 
couples, by the aid of the condenser I use, I proceed to show that 
with two, three, or four couples, properly arranged—that is, all 
turned in the same direction and communicating with one another 
by as many moist layers (which are required, as I have shown, to 
prevent actions in the contrary direction)—we have double, triple, 
quadruple, etc. ; so that if with a single couple we succeed in elec- 
trifying the condenser to the point of its causing the electrometer 
to indicate, for example, three degrees, with two couples we will 
get six, with three nine, and with four twelve degrees, if not ex- 
actly, nearly so.” 

Although opinions may differ as to the interpretation of some 
of the experiments, Prof. Schuster remarks, in the Encyclopedia 
Britannica, that there is not much in Volta’s writings on the sub- 
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ject which could be called incorrect, even at the present day. His 
first communication concerning his researches on the develop- 
ment of electricity by contact w&s addressed to the Royal Society 
of England in 1792. In his account of the pile, addressed to Sir 
J. Banks, and read before the Royal Society in June, 1800, Volta 
described some of the experimental results obtained with it, and 
showed that all the effects produced were the same as those which 
could be obtained from electrical machines, and that therefore 
galvanism and electricity were identical. 

Volta received the Copley medal of the Royal Society in 1791 
or 1792. In 1801 he visited Paris, upon the invitation of the First 
Consul, and there repeated his experiments on the development 
of electricity by contact before a commission of the Institute. 
According to M. Arago’s story of the meeting, the First Consul 
desired to attend in person the session at which the commission- 
ers were to present a detailed account of the grand phenomena. 
Hardly had their conclusions been read, when he proposed to de- 
cree a gold medal to Volta as a testimonial of the appreciation in 
which he was held by French men of science. Custom and the 
academical regulations hardly permitted compliance with this de- 
mand; but the regulations were made for ordinary conditions, 
and the professor from Pavia had placed himself beyond their 
line. The medal was voted by acclamation; and on the same day 
Volta was given, by order of Napoleon, the sum of two thousand 
francs from the state funds toward the expenses of his journey. 
In 1808 he was made one of the eight foreign associates designated 
by the Institute. He was also decorated with the crosses of the 
Legion of Honor and of the Iron Crown; was named a member 
of the Council of Lyon; and in 1810 was raised to the dignity of 
a senator of the kingdom of Italy, with the title of count. When, 
in 1804, he desired to retire from the university, the Emperor said 
he could not consent to such a step. “If Volta’s functions as a 
professor are fatiguing to him, let them be reduced. Let him, if 
he will, have to give only one lesson a year; but the University 
of Pavia would be struck to the heart on the day that I should 
permit so illustrious a name to disappear from the list of its 
members. Besides,” he added, “a good general ought to die on 
the field of battle.” So Volta continued to attract young men to 
his lectures. In 1815 the Emperor of Austria made Volta Director 
of the Philosophical Faculty of Padua. 

Sir Humphry Davy, who visited Volta at Milan in 1814, when 
he was sixty-nine years old, found him a man well advanced in 
age and in poor health. “His conversation was not brilliant; 
his views were narrow, but marked by considerable ingenuity. 
His manners were of perfect simplicity. He had not the air of a 
courtier, or even that of a man who had lived in the world. In 
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general, Italian men of science are without affectation in their 
manners, although they lack grace and dignity.” Arago draws a 
somewhat more favorable portfait of him, saying, “ Volta was 
tall, and had noble and regular features like those of an ancient 
statue; a broad forehead, which laborious thought had deeply 
furrowed, a face on which were painted alike calmness of soul and 
a penetrating intellect. ... His manners always retained traces 
of rustic habits contracted during his youth. Many persons 
recollect having seen Volta, when in Paris, going daily to the 
bake-shop, and afterward eating in the streets the bread he had 
bought there, without imagining that he was an object of re- 
mark, ... Strong and quick intelligence, large and just ideas, 
and an affectionate and sincere character were his dominant 
qualities. Ambition, the thirst for gold, the spirit of rivalry, dic- 
tated none of his actions. With him the love of learning, the 
only passion which he had experienced, continued free from all 
worldly alliance.” 

A collection of Volta’s writings, drawn from the journals and 
periodical transactions in which they first appeared, was pub- 
lished at Florence in 1816, in five volumes. It is pronounced 
valuable by M. Biot, on account of the fidelity with which we 
may trace in it the succession of his ideas on the most important 
subjects in which he was interested during his long career. 








THER: are stil] natives in the Melanesian Islands, Dr. Codrington relates in his 
studies of their anthropology and folk lore, who remember when a white man 
was first seen and what he was taken to be. When Bishop Patteson landed at 
Mota, for instance, he entered an empty house, the owner of which had lately 
died. This settled the question: he was the ghost of the late householder. The 
visitor, especially if he is a whaler, is soon discovered by his behavior not to be a 
ghost, but he can not be a living man, for in that case he would be black; he is, 
therefore, probably a mischievous spirit, bringing disease and disaster. Shooting 
at these spirits could not do them much harm, they not being men, but might 
drive them away. Consequently, in this belief, the Santa Cruz people shot at 
Bishop Patteson’s party in 1864. 


Mr. Jonss’s report in the British Association on the Elbolton Cave, near Skip- 
ton, was of unusual interest. Long-headed human skulls were found with burned 
bones and charcoal in the upper stratum, associated with domestic animals and 
pottery ornamented with diamond and herring-bone patterns; while at a much 
lower level—from thirteen to fifteen feet below the floor—there were round 
skulls, much more decayed, in connection with ruder and thicker pottery than 
has been found in any other part of the cave. No flints or metal have been found, 
and bone pins and other worked bone are the only haman implements hitherto 
discovered. The remains of bear and hare have been found in cave-earth below 
this level. 





















SURVIVAL OF ANCESTRAL TRAITS. 
Editor Popular Science Monthly : 

IR: Being greatly interested in the sub- 

ject treated by Dr. Louis Robinson in 
the March Popular Science Monthly, and 
having had some opportunity to study in- 
fant life, I would like to call attention to 
some observations which I have made in 
that line and which may interest others. 

The toes of the new-born babe are pro- 
portionately longer and more flexible than 
are those of the adult, and instinctively close 
around the finger or any object not cold 
enough to repel them which may be placed 
under them, thus approaching somewhat the 
type of a probable tree-climbing ancestor. 

Still earlier ancestry is strikingly sug- 
gested by the nails of the young infant. 
The long, tapered, and curved finger-nails, 
so commonly considered refined, at this age 
exhibit a degree of elegance leaving nothing 
to be desired. Should the transformation in 
this feature after birth proceed at the same 
rate that it now does, but in the inverse di- 
rection, the results might startle those who 
pursue nail culture as a fine art. It is not 
uncommon to see the growth of nail beyond 
the new babe’s finger so long and so sharply 
curved that the lateral edges almost meet, 
showing a decided resemblance to a claw. 
This is most particularly the case with the 
little finger, which maintains the same de- 
gree of difference from the others as may 
be observed on the hand of the adult. I 
have never seen an exception in persons of 
any age but that the nail of the little finger 
—the least used of all the fingers—most 
nearly approaches (probably retains through 
neglect) the proportions of a claw. The 
third finger (not counting the thumb) com- 
monly shows an intermediate degree of form 
and service. 

As the consciousness of the outside world 
and of their relations to it dawns upon the 
youngsters, there is something in their man- 
ner akin to alertness. I have often seen 
babies four or five months old, while mak- 
ing animated efforts toward the acquaint- 
ance of some simple object, such as a drawer- 
knob, spindle of a bedstead, or the like, sud- 
denly turn from it with a frightened look as 
if some slight sound or sensation which they 
had associated with it had transformed it 
into an enemy. Another baby propensity 
which can not be accounted for in its indi- 
vidual training is the disposition, on being 
startled (not greatly agitated), to press the 
body against Seoumn, drop the face against 
her, and for an instant remain perfectly 
= not breathing apparently, the quiet 

ing followed by a deep-drawn breath, 
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When we need not go back of the age of 
man to find these instincts operating as im- 
portant preservative factors, it is not unrea- 
sonable to read therein relationship to the 
lower orders in which they operate yet more 
prominently, as illustrated by the case of the 
calf and colt in Dr. Robinson’s article. 

Fear is the first and for some time the 
only emotion whose workings I perceive in 
the infant mind. Anger comes next. 

There are some indications that the sense 
of smell is at birth more strongly developed 
than are the senses which come to be vastly 
more important to the man—e. g., a certain 
odorous remedy which had been constantly 
used on the inflamed breast of a mother 
was found to be a sure reminder to the babe 
(then under five weeks old) that it was din- 
ner-time. A drop of it placed on the babe’s 
upper lip would immediately start her to 
reaching and nestling for her food. I have 
never tried but the one case. 

What in ancestral habit or condition (or 
is there anything now in animal life anal- 
ogous to it?) will account for the position of 
the infant thumb, which is so peculiar to 
this age and so persistent, the thumb being 
much bent at the first joint and lying close 
to the palm of the hand? Apparently it is 
the last of the five fingers to yield to the 
will of the babe in grasping things, acting 
rather as an obstruction than a help for six, 
seven, or eight months, L. H. C. 

Mouxnzapouis, Minx., March 5, 1892. 





SAVAGE SUPERSTITIONS. 
Editor Popular Science Monthly : 

Str: In the November issue of the 
Monthly (vol. xl, page 103) some facts are 
cited as proving that “the savage is con- 
vinced that an injury done to the image is 
inflicted upon the original.” This reminds 
me of an observation I read some years ago 
in Biard’s Viaje al Brasil (La Vuelta al 
Mundo, 1863, page 212). This traveler re- 
lates that some of his Indian models would 
run away as soon as he tried to make their 
portraits. It was discovered that an Indian 
servant of his had told them that in the 
land of the white men there were many indi- 
viduals without a head, and that the traveler 
was charged with collecting as many heads 
as he could, so that the imprudent Indian 
who would serve him as a model would after 
some time find that his head abandoned him 
and went to place itself upon the shoulders 
of the white man for whom it was destined. 

Respectfully yours, 
A. Ruiz Capaxso, 

Havana, Ovsa, March 1, 1892. 





















MEANS OF INTELLECTUAL CULTURE. 
HE question of the just distribution 

of material wealth is one which 
to-day is engaging many minds, and 
which in sume quarters is being dis- 
cussed with no small amount of passion. 
We are not aware, however, that there 
is any theory now before the world in 
the light of which any material change 
could hopefully be made in the existing 
structure of society. The only theory 
or doctrine, so far as we can see, thatis 
at all hopeful is that which proclaims 
that governments should not, by arbi- 
trary interferences with the course of 
trade, do anything to promote inequali- 
ties of fortune. It seems to us possi- 
ble, however, and not only possible but 
probable, that if we would concern our- 
selves more than we do with the ques- 
tion of a better distribution of culture 
or intellectual wealth, some of the diffi- 
culties that beset the other question 
might be sensibly diminished. If culture 
means anything, it means adequate 
knowledge and orderly thought, and it 
is difficult to see how, if there were a 
marked improvement in the general in- 
tellectual condition of a community— 
_ a raising of the level of its culture— 
there should not also be an improve- 
ment in its economic condition. An in- 
crease in culture of the right sort would 
mean an abatement of the feverish thirst 
for wealth which is a characteristic of our 
time, and a more or less general adop- 
tion of more rational modes of life. It 
would mean the development of a high- 
er public opinion and the purification 
of political methods and principles. It 
would mean an elevation of social man- 
ners, and would call into existence a 
finer individual self-respect. It would 
make people intolerant of abuses that 
admitted of remedy and more sensitive 
to every form of social injustice. In a 
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word, as the inner man was renewed 

from day to day, so he would renew his 

environment, justifying anew the words 

of the poet Spenser: 

‘* For of the soul the body form doth take, 
For soul is form and doth the body make,” 

What are the means of culture at our 
disposal at the present day? We have 
first of all the public schools. Of these 
as instruments of culture in any high 
sense it is impossible to speak enthusi- 
astically. It is not because they deal 
only with the elements of knowledge, 
because much of true culture could be 
imparted in connection with “ the three 
r’s.” It is simply because they are not 
to any wide extent dominated by the 
spirit of culture, but on the whole tend 
rather to antagonize culture by attach- 
ing vulgar ideas of mere personal gain 
to the acquisition of knowledge. In say- 
ing this we are fully prepared to make 
all needful exceptions. Here and there, 
no doubt, teachers are to be found who, 
with high aims, throw their whole soul 
into their work, and thus confer a ben- 
efit on the community which, in most 
cases, is far from-being adequately rec- 
ognized or compensated. 

Then we have our high schools, col- 
leges, and universities. Here, no doubt, 
much excellent work is done, along with 
much that is altogether inferior and 
inefficient. The result of the Boston 
Herald’s prize essay competition of a 
couple of years ago is probably still in 
the recollection of some of our readers. 
Two hundred and twenty youths of 
both sexes taken from the graduating 
classes of New England grammar 
schools competed for two prizes, one of 
six hundred dollars and one of four hun- 
dred dollars, and with what result? 
Let the judges who examined and pro- 
nounced upon the compositions an- 
ewer: 















“Two hundred and twenty com- 
positions of all sorts and sizes, the work 
presumably of the best boys and girls 
of the schools of literary New England! 
What anticipations the first sight 
aroused! What originality, what fresh 
sincerity of thought and expression 
must lie in all this new work of new 
minds, unconfined by any narrow limi- 
tation of subject! Yet the end was 
almost absolute disappointment. The 
faults are greater than of mere im- 
maturity. There is a painful con- 
straint, a self-consciousness almost in- 
variably present. There is an effect 
of insincerity, an inability or disincli- 
nation to write out real thought, that 
gives to the whole work a wearisome, 
perfunctory appearance. It may fairly 
be claimed that these compositions are 
typical. This, then, the best work that 
the best scholars of our schools can ac- 
complish fails so completely of its ob- 
ject that the fault must be essential 
either to system or subject.” 

The general result was that, of the 
two hundred and twenty who com- 
peted, the vast majority simply made 
themselves ridiculous. What, then, may 
we infer of those who did not com- 
pete—the remaining members of the 
graduating classes, whose number must 
have been to that of the competitors as 
at least ten to one? We can only sup- 
pose that their average condition of 
culture would be markedly below that 
of the competitors. It is evident, then, 
that our grammar schools, indispensable 
as their work is, are not adequately 
providing for the culture even of the 
comparatively limited class attending 
them. It would indeed be making an 
altogether excessive demand upon them 
to require that they should. As to our 
universities, they are all doing useful 
and many of them excellent work, and 
if we looked only at the ever-extending 
recognition which our scholars and 
savants are receiving in the centers of 
learning of the Old World, we should 
have every reason to be satisfied with 
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the intellectual progress of our country. 
More than this is wanted, however, for 
the object we have now in view—the 
spread of true culture throughout the 
mass of the community. As lately 
noticed in these columns, a hopeful at- 
tempt in this direction is being made by 
the university-extension system, which 
we can not doubt bas a great and useful 
future before it; but, in view of the 
very recent articles we have published 
on this subject, we need not dwell 
specially on it to-day. 

Another agency for the spread of 
culture is the public library, an institu- 
tion existing in nearly every town of 
any size, and which might be turned to 
very good account. A generation ago 
the lecture system was in full activity, 
and was an important agent of popular 
education. In the present day it has 
been to a large extent supplanted by 
the newspaper and magazine press, the 
extraordinary development of which is 
one of the marvels of the age. The 
lecture had, however, one advantage 
which the magazine or newspaper does 
not possess, and that is that it drew 
people together and gave them a com- 
mon interest in the subjects treated. 
This we consider to be a more hopeful 
foundation for culture, as far as it goes, 
than individual reading of books and 
papers; and here we are brought to the 
main point we desire to make on the 
present occasion which is that culture 
can only become general by being so- 
cially pursued. Every educated map 
and woman who has a living interest 
in the things of the intellect might and 
should carry on a kind of university- 
extension work in a quiet way among 
his or her own friends. Tet little in- 
formal societies be formed for mutual 
help—let us say, in the understanding 
and appreciation of works of literature, 
or in the comprehension of social ques- 
tions, or in intellectual effort of any 
kind—and let it be understood that the 
ulterior object is to promote in some 
small measure the great end of right and 
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rational living, and we are persuaded 
that much good will be done and much 
social enjoyment obtained. Of course, 
there is a good deal of this kind of 
thing going on in different places, but 
there might be a great deal more. Too 
many “cultured” people think of their 
culture mainly, if not wholly, as a 
valuable personal possession, and an 
enviable mark of distinction from the 
crowd, That is a wrong and selfish 
view to take ofit. The world is full of 
people who are starving for the bread 
of intellectual life. They may not know 
they are starving, but they are, all the 
same. Their lives are pvor, empty, 
frivolous, and wholly unideal. Yet the 
sources of intellectual wealth are at 
their doors, and those who could open 
up these sources to them are among 
their acquaintance. Such at least is 
often the case, and what we are anxious 
to do is to rouse the possessors of cult- 
ure to asense of their responsibility in 
the matter. Freely they have received, 
why should they not freely give? Why 
should they not institute a propaganda of 
culture, and strive to redeem here and 
there a mind from the slavery of igno- 
rance and commonplace? 

We take this opportunity of making 
a long-delayed apology to a correspond- 
ent who wrote to us some four or five 
years ago, suggesting that a portion 
of each Sunday should be devoted to 
purposes of intellectual improvement 
in a social way. His letter was an in- 
teresting one, and we had ordered it 
for publication, when an accident de- 
stroyed both the manuscript of the let- 
ter and the writer’s name and address, 
a circumstance which we much regretted 
at the time and should have referred to 
in these columns. We are aware of 
cases in which what our correspondent 
recommended has been done with very 
good results. Friends have met on 
Sunday evenings at one another’s houses 
for profitable discourse, sometimes of a 
spontaneous and sometimes of a pre- 
arranged character. In one group with 


THE POPULAR SCIENCE MONTHLY, 












which we are acquainted, each person 
is supposed to read during the week 
as much as he or she has opportunity for 
and to bring to the meeting an extract 
of from one hundred to two hundred 
words taken from some favorite author. 
In this way the little society gathers an 
anthology of its own of more or less 
memorable passages. Other readings 
are given in prose or poetry, and the 
various topics or thoughts presented are 
freely discussed. In this way a com- 
mon proprietorship is created in ideas 
which would else have remained isolated 
in particular minds, and it is needless to 
say that much correction of individual 
errors is at the same time made pos- 
sible. 

Now, what is wanted for the popu- 
larization of culture is a great extension 
of work, if work it can be called where 
so much pleasure is involved, of pre- 
cisely this kind. Where university- 
extension classes are established, small 
social gatherings such as we have de- 
scribed would carry on their work 
admirably, and, where they are not 
established, would to some extent take 
their place. The signs are abundant 
that our people need more culture, and 
if those who possess culture.were only 
animated with a little of the missionary 
spirit which very uncultivated people 
sometimes possess, they might turn 
their gifts and accomplishments to much 
better purpose than, speaking generally, 
they now do. What is wanted to vivi- 
fy culture is a social aim—an aim of 
social usefulness: give it that, and it 
will become a power for the regenera- 
tion of the world. 





An Index to Volumes I to XL of The 
Popular Science Monthly is well ad- 
vanced in preparation, and will be pub- 
lished probably in the course of the com- 
ingsummer. In the new Index the con- 
tents of the whole forty volumes will be 
entered both by author and by subject in 
one alphabetical list. . It will possess all 















the best features of the most recent in- 
dexes, and will be a thoroughly practical 
guide to the store of information which 
the volumes of the magazine contain. 
The compiler is Mr. Frederik A. Fernald, 
of the editorial staff of the Monthly. 
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New Fracuents. By Jonn Trnpa.t, F. R.8. 
New York: D. Appleton & Co. Pp. 500. 
Price, $2. 

Tue contents of this volume consist of 
essays and addresses prepared for various 
occasions and embracing a considerable 
range of topics. Among those dealing with 
natural science are a review of Goethe’s 
Farbenlehre, a magazine article on Atoms, 
Molecules, and Ether Waves, another with 
the title About Common Water, and a paper 
on the Origin, Propagation, and Prevention 
of Phthisis. Tyndall’s well-known power of 
making scientific subjects luminous and fas. 
cinating is abundantly shown throughout this 
volume. Take this passage from About 
Common Water: 

The most striking example of the color of water 
is probably that furnished by the Blue Grotto of 
Capri, in the Bay of Naples. Capri is one of the isl- 
ands of the bay. At the bottom of one of its sea- 
cliffs there is a small arch, barely sufficient to admit 
8 boat in fine weather, and through this arch you 
pass into a spacious cavern, the walls and water of 
which shimmer forth a magical blue light. This 
light has caught its color from the water through 
which it has passed. The entrance, as just stated, is 
very small, so that the illumination of the cave is al- 
most entirely due to light which has plunged to the 
bottom ofthe sea, and returned thence to the cave. 
Hence the exquisite azure. The white body of a 
diver who plunges into the water for the amusement 
of visitors is also strikingly affected by the colored 
liquid through which he moves. 


The wonderful style above illustrated con- 
tributes a great part to the effectiveness of 
Prof. Tyndall’s teachings in science. Many 
a student, using one of Tyndall’s treatises on 
Heat, Light, or Electricity as a text-book, 
has found himself drawn on to read far be- 
yond the limits set for the next lesson. Ob- 
viously the books that get themselves read 
are the ones that produce results ; hence it is 
probably safe to say that no book has done 
more to spread an understanding of the na- 
ture and behavior of one of the great forces 
of Nature than his Heat as a Mode of Motion. 
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Tyndall is still more fascinating and be- 
comes even inspiring when he discourses of 
his favorite recreation, climbing the Alps. 
There are two essays dealing with Alpine 
experiences in this collection, and many of 
the phenomena of glaciers, snow-fields, and 
mountain mists are introduced into the 
scientific papers. The following is a de- 
scription of the sort with which his Alpine 
chapters abound : 

At half past one o'clock on the morning of the 
11th we started from the Wengern Alp. No trace 
of cloud was visible in the heavens, which were sown 
broadcast with stars. Those low down twinkled 
with extraordinary vivacity, many of them flashing, 
in quick succession, lights of different colors. . . . 
Over the summit of the Wetterhorn the Pleiades 
hung like a diadem, while at intervals a solitary 
meteor shot scross the sky. We passed along the 
Alp, and then over the balled snow and broken ice 
shot down from the end of a glacier which fronted us, 
Here the ascent began; we passed by turns from 
snow to rock and from rock to snow. The steepness 
for a time was moderate, the only thing requiring 
caution being the thin crusts of ice upon the rocks 
over which water had trickled the previous day 
The east gradually brightened, the stars became 
paler and disappeared, and at length the crown of 
the adjacent Jungfrau rose out of the twilight into 
the purple of the rising sun. The bloom crept grad- 
ually downward over the snows, until the whole 
mountain world partook of the color. It is not in 
the night nor inthe day—it is not in any statical 
condition of the atmosphere—that the mountains 
look most sublime. It is during the few minutes of 
transition from twilight to full day through the 
splendors of the dawn. 

Among the New Fragments are several 
biographical sketches, and these are fully as 
vivid as the essays already mentioned. The 
power of expression that can so greatly en- 
liven inanimate objects is naturally no less 
potent in dealing with subjects that have 
lived. It is well for science that Tyndall’s 
bent was turned so strongly toward scien- 
tific matters, for otherwise biography would 
long since have monopolized him. In read- 
ing his sketch of Count Rumford one is 
made to feel that the investigator of a cent- 
ury ago was also a man, and, moreover, what 
manner of man he was. The same applies 
to the account of Thomas Young; and when 
our author speaks of one whom he has known 
in the flesh, as in his Personal Recollections 
of Thomas Carlyle, and his address on un- 
veiling the statue of Carlyle, the image of 
his subject stands out with marvelous dis- 
tinctness. 

Among the miscellaneous papers inthis 
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volume should be mentioned an address on 
the Sabbath, in which a strict and dismal 
mode of observing the day is deprecated ; 
and an address delivered at the Birkbeck In- 
stitution, which tells much of Tyndall’s own 
student-life. Persons who have read the 
Fragments of Science by Tyndall will find 
the present volume no less interesting. 


A Treatise on THE Ligation oF THE GREAT 
ARTERIES IN CONTINUITY, WiTH OBSER- 
VATIONS ON THE NaTuRE, PROGRESS, AND 
TREATMENT OF ANEURISM. By CHARLES 
A. Batiance, F. R. C.S., and Wa rer 
Epmucnps, F. R.C.S. London and New 
York: Macmillian & Co. Pp. 568. 
Price, $10. 

Tuis elegant volume embodies the results 
of extended researches and of many experi- 
ments upon the lower animals undertaken 
with the view of lessening the liability to 
hemorrhage after the ligation of an artery. 
After two brief introductory chapters the 
nature of arteries and the processes of physi- 
ological occlusion and pathological oblitera- 
tion are described. Then the conduct and 
fate of the corpuscles, the clot, the coats, 
and the ligature are successively discussed. 
The phenomena of suppuration and hemor- 
rhage are next examined, and a chapter on 
the conduct and fate of the aneurism follows. 
Taking up the surgery of the arteries in de- 
tail, the authors give the views and practice 
of the earlier and later surgeons, and discuss 
the choice of the operation, the ligature, the 
knot, and the force. A concluding chapter 
treats of the conduct of the operation and 
the fate of the patient. The work is printed 
in large type, with wide margins, and is il- 
lustrated with ten plates, including a front- 
ispiece portrait of Scarpa, and 282 figures. 


Tae Genesis or Genesis. A Study of the 
Documentary Sources of the First Book 
of Moses, in Accordance with the Results 
of Critical Science, illustrating the Pres- 
ence of Bibles within the Bible. By 
Benyamin Wisner Bacon. Hartford: 
The Student Publishing Company. Pp. 
352. Price, $2.50. 


In preparing this book, the author has 
assumed that the reading public are entitled 
to judge for themselves concerning the value 
of what is called the higher criticism. For 
this end they require, not controversial argu- 
ment, but explanation ; and he does not con- 
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sider it necessary that the presentation of 
the case should be made from the point of 
view of hostility to the new theory, or even 
from one of indifference. An introduction 
by Prof. George F. Moore, of Andover The- 
ological Seminary, gives the history of the 
higher criticism, or of questions of the au- 
thorship of Genesis from the time it was 
started by Aben Ezra, in the twelfth century. 
The introductory part of the work proper 
contains chapters on Higher Criticism and 
the Science of Documentary Analysis, The 
Science of Biblical Criticism, and The Docu- 
mentary Theory of To-day. In Part II is 
shown the text of Genesis according to the 
Revised Version, in varieties of type to ex- 
hibit the constituent sources and method of 
their compilation according to the general 
consensus of critical analysis, with notes ex- 
planatory of the phenomena of reduction. 
Part III presents the separate documents 
designated as J, E, and P, conjecturally re- 
stored, with revised translation according to 
emended text and conjectural readings of 
good authority. In the appendix are given 
“the great flood interpolation and connected 
passages, placed in juxtaposition with a 
translation of their cuneiform parallels,” 


A Text-Boox or Bacteriotocy. By Cart 
FraenkEL, M. D., Professor of Hygiene, 
University of Koénigsberg. Translated 
and edited from the third German edi- 
tion by J. H. Linstey, M. D., Professor of 
Pathology and Bacteriology in the Uni- 
versity of Vermont. New York: Will- 
iam Wood & Co. Pp. 380. Price, $3.75. 
Systematic study of the bacteria is in- 

cluded at present not only in the curriculum 

of medical schools, but also forms part of a 

biological course in many of our universities. 

Its interpretation of the causes of disease 

has led to a sense of its value, and the meth- 

ods of German and French investigators are 
followed with increasing eagerness by stu- 
dents. A considerable number of volumes 
consisting of translations and original lect- 
ures upon the subject is already accessible in 

English, but no one of these is perhaps an 

adequate text-book. Dr. Linsley has there- 

fore translated and adapted to use Fraenkel’s 

Grundriss der Bakterienkunde, a manual 

whose worth is attested by its rendering into 

six different languages. 
In this work little space is allowed for 











argument. The bacteria are classified at 
once as “ the lowest members of the vegeta- 
ble kingdom, closely related to the alge.” 
Separate species are found among them, dif- 
ferentiated by growth and shape. Accord- 
ing to their forms they are divided into the 
globular bacteria or micrococci, the rod- 
shaped or bacilli, and the screw-like or spi- 
rilla. Their structure, multiplication, con- 
ditions necessary for growth, and resultant 
phenomena are next considered. 

The benefits of oil immersion and of the 
Abbe illuminating apparatus are unfolded in 
Methods of Investigation, and the learner is 
instructed in the handling of the microscope 
and making of stains. Even the common 
errors of beginners are outlined for the stu- 
dent, and he is warned not to mistake the 
broken nuclei of white blood-cells for ba- 
cilli, when the glasses have been too hastily 
pulled apart, or to fancy he has discovered a 
colony of micrococci when some plasma-cells 
betray idiosyncrasies in absorbing aniline 
colors. 

Full directions are given for the various 
processes involved in successful breeding, 
sterilization, and the preparation of liquid 
and solid food media. 

The noxious character of pathogenic bac- 
teria is shown to consist not in the mechani- 
cal effect of their presence, nor in the hospi- 
tality they may exact from their host, but in 
the alkaloidal poisons they generate. Fraen- 
kel inclines to the belief that the organ- 
ism resists through a germ-killing power 
which resides in the living albumin of the 
serum, and that victory over invading ba- 
cilli is a chemical one and not the pitched 
battle of the phagocytes. Some of the inter- 
esting experiments of Metschnikoff in de- 
fense of his theory are not quoted, but his 
views are fairly represented. The author ad- 
mits as pathogenic bacteria only those which 
comply with three conditions: first, that they 
are invariably present with the morbid affec- 
tion; second, that they ca cultivated 
outside of the organism; thirdly, when the 
same pathological effects follow inoculation 
of the artificial culture. Petri’s method of 
finding the number of bacteria in a given 
quantity of air is preferred: Only three to 
five germs in a litre is the average amount 
computed for an ordinary dwelling. Bacte- 
riological examination of the soil is compli- 
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cated and of little use, but that of water is 
extremely important, although the determi- 
nation of species is difficult, “ Water may 
be harmless and contain five thousand germs 
of the hay bacillus to the cubic centimetre, 
but ten germs among which are two cholera 
vibrios and two typhoid bacilli render it dan- 
gerous.” 

The principal mold and yeast fungi are 
briefly noticed in the appendix. The book 
is indexed, but lacks illustrations. Minute 
descriptions atone for this; however, the 
student is expected to illustrate for himself 
in the best way—by observation of the liv- 
ing object. 


Tue Execrric Ramway in THeory AnD Prac- 
tick. By Oscar T. Crossy and Louis 
Bett, Ph.D. New York: W. J. John- 
ston Co., Limited. Pp. 400. Illustrated. 
Price, $2.50. 


A.rHovGsH electric traction in the United 
States only dates from 1884, its development 
has been so rapid that for public transit in 
towns and cities it would seem that the days 
of the horse are numbered. Of electric loco- 
motion as a science and art this book is a 
clear and thorough presentation. Beginning 
with an outline of electrical theory, the au- 
thors proceed at once to practical details. 
The considerations which should determine 
the placing of a station are first discussed, 
as also the economical adaptation of plant to 
a specific volume of traffic and frequency of 
service. Steam-engines and water-wheels of 
the best models are described and their mer- 
its carefully discriminated. Motors and car 
equipment are then canvassed, and the vari- 
ous approved methods of building lines and 
track are illustrated. The trolley, under- 
ground conduit, and storage-battery systems 
are next compared, with a complete array of 
evidence pro and con. 

Mr. Crosby, one of the authors, has con- 
ducted the only series of experiments ever 
undertaken with intent to double railroad 
speeds. In one of the most interesting chap- 
ters in the book he gives all the facts in the 
case, with cautiously deduced estimates. His 
conclusion is, that with electric motors of 
the highest efficiency, there is an advantage 
over the locomotive at all speeds. This ad- 
vantage is fifteen per cent at twenty miles 
an hour, and steadily increases as the rate 
is quickened. Where motors are liable to a 
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loss of one fifth in efficiency they are on an 
equality with locomotives at sixty miles an 
hour ; below that speed the locomotive is to 
be preferred; beyond it, the motor is the 
cheaper servant. 

While this work shows evidence on every 
page of the scientific mastery of its subject, 
the authors are plainly men desirous of meet- 
ing the practical difficulties which the opera- 
tion of electric railways presents every day. 
They are also fully aware that the investor 
is less interested in the analysis of electrical 
machinery than in the simple question, Will 
it pay? Commercial considerations receive 
full and sensible treatment. Others than 
superintendents and investors can read this 
work with profit. It is as good an example 
as American literature contains of scientific 
principles applied to the solution of practical 
problems—problems, too, as important in 
their social as in their commercial bearings. 
Progress in electric traction means the relief 
of congested cities, the expansion of whole- 
some suburbs, on a scale impossible to the 
steam locomotive. In long-distance service 
it stands for an advance second only to that 


due to George Stephenson. 
Screntrric CorRRESPONDENCE OF JOSEPH 


PriesttEy. Edited, with Copious Notes, 

by Henry Carrincton Botton. New 

York: privately printed. Pp. 240. 

Price, $2.50. E. F. Brown, 180 Warren 

Street, Brooklyn, Agent. 

Tue “ Father of Pneumatic Chemistry ” 
expected to be remembered chiefly for the 
theological views which he put forth, having 
been in early life a Unitarian minister, and a 
writer on theological subjects throughout his 
career. Hence his modest autobiography, 
which was expanded into two volumes, with 
the addition of several hundred letters, by 
his son and J. T. Rutt, contains almost noth- 
ing about his scientific investigations. To 
supply the lack of material relating to his 
work in the latter field, Dr. Bolton has col- 
lected ninety-seven letters, nearly all written 
by Priestley, his correspondents being Josiah 
Wedgwood, Captain James Keir, Sir Joseph 
Banks, and others in England, and Dr. Ben- 
jamin Rush and others in America after he 
came to this country. They contain many 
interesting details concerning the progress of 
his researches on the gases, several of the 
most important of which were discovered by 
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him. The letters are supplemented by many 
biographical, bibliographical, and explana- 
tory notes by the editor, and the volume con- 
tains a portrait of Priestley and one of Jo- 
siah Wedgwood. There is also a synopsis 
of correspondence of Dr. Priestley, consist- 
ing chiefly of letters from him to his brother- 
in-law, Mr. Wilkinson, from 1790 to 1802, 
An appendix contains a descriptive list of 
the likenesses of Joseph Priestley in oil, ink, 
marble, and metal, embracing ninety-three 
items ; an account of the Lunar Society, in 
Birmingham, founded by Matthew Boulton, 
Erasmus Darwin, and others, and of which 
Priestley was a member ; and an inventory 
of Dr. Priestley’s laboratory, which was 
sacked by rioters in 1791. 


DiparHeria: ITs Naturat History anv Pre- 
vEeNTION. By R. Toorne Tuorne, F.R.S. 
London and New York: Macmillan & Co. 
Pp. 266. Price, $2. 

Srartistics show that the death-rate from 
diphtheria in England and Wales has been 
increasing during the last twenty years, and 
more rapidly in the cities than in the coun- 
try. This disease thus presents a contrast 
to the majority of zymotic diseases, the dcath- 
rate from which has been lessened as physi- 
cians have gained more knowledge of their 
nature and as sanitary conditions have been 
improved. In view of its fatal and little un- 
derstood character, the author has under- 
taken to collect what is known in regard to 
diphtheria. It appears that the broad geo- 
logical features of a district have no influ- 
ence on the development or diffusion of the 
disease. A chart prepared by Dr. G. B. 
Longstaff shows that the death-rate has been 
high in some counties and low in others on 
the same geological formation. Yet the au- 
thor is convinced that a surface soil which 
retains wetness and organic refuse, together 
with an aspect exposed to cold wet winds, 
tend to the fatality of diphtheria. He fur- 
ther discusses the general nature of the dis- 
ease, its relation to scarlet fever and to croup, 
the influence of schools in spreading the in- 
fection, and milk as a vehicle in which it may 
be carried. The measures of prevention 
which are suggested by his study of the sub- 
ject are stated in detail, and his general con- 
clusions as to the natural history of diph- 
theria are also given. The volume contains 






















three folded plates illustrating the relation 
of diphtheria to geology and topography. 


Dmect LEGISLATION BY THE CITIZENSHIP 
THROUGH THE INITIATIVE AND REYEREN- 
pum. By J. W. Sutxivan, New York: 
Twentieth Century Co. Pp. 120. Price, 
cloth, 75 cents ; paper, 25 cents. 

Wuen an American learns that Switzer- 
land is far in the lead of her sister republics 
in the practice of democratic government, 
many questions arise in his mind. This lit- 
tle book is designed to answer them. Mr. 
Sullivan concisely recounts the progress of 
Switzerland in direct legislation during the 
past sixty years, and shows the remarkable 
influence of this legislation on the institu- 
tions of the country. The statistics he cites 
prove a very notable diffusion of prosperity. 
He next shows that to a considerable length 
direct legislation is practiced in the United 
States in township, county, and State gov- 
ernments, as well as in the national trades 
and labor organizations. In his concluding 
chapter Mr. Sullivan, although a strenuous 
individualist, argues that in direct legislation 
lies an open way to a peaceful political and 
economic revolution. To the Swiss referen- 
dum it is often objected that many legisla- 
tive questions are above the ordinary voter's 
comprehension, and demand the specially 
trained mind of his representative. But 
would not this check of comprehensibility 
keep law-making within legitimate bounds, 
and abolish the antagonism which so often 
exists between the interests of the people 
and those of their legislators ? 


Ecementary Text-Book or Zoéiocy. By 
Dr. C. Craus. Translated and edited by 
Prof. Apam Sepewrck. Second edition. 
London and New York: Macmillan & Co. 
Two vols. Price, $8. 

Awone the German scientific text-books 
that have won high favor among American 
instructors is this work on zodlogy by 
Dr. Claus. It is in two volumes, the first 
comprising the General Part and the first 
Special Part—Protozoa to Insecta; the sec- 
ond volume containing the other Special 
Part—Mollusca to Man. In the General 
Part a bird’s-eye view of the organization 
and development of animals in general is 
given, and this is followed by a brief histori- 
cal review of the science of zodlogy, an ex- 
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planation of the classification of the present 
day, and a statement of the evidence in favor 
of Darwin’s theory of descent. In the spe- 
cial chapters which constitute the rest of the 
work, types of the several families are de- 
scribed with considerable detail. The text 
is illustrated with seven hundred and six 
woodcuts in Volume I and two hundred and 
five in the smaller Volume IL. 


Besides the list of towns and cities hav- 
ing water-works, and accounts of their works, 
The Manual of American Water - Works con- 
tains summaries and statistical information 
of great value to persons who are concerned 
in this subject. From it we learn that there 
were 2,037 water-works in operation on July 
1, 1891, supplying 2,187 cities, towns, and 
villages; while in Canada there are 95 
works, supplying 102 towns. Tables are 
given showing the distribution of this supply 
in the several States and provinces and 
groups of the same; towns having more 
than one plant; summaries of populations 
supplied; miles of mains, etc., also by States 
and groups. The last tables show that 22,- 
814,061, or about 36 per cent of the inhab- 
itants of the United States, live in towns 
having public water-works, and that only a 
few towns having 8,000 or more inhabitants 
are without works. The reported cost of 
1,802 of the water-works in the United 
States and Canada aggregates $504,085,492. 
Other tables represent growth by number of 
works and populations supplied; dates of 
construction by groups of States and half 
decades; like summaries of works com- 
pleted or under construction since 1880, and 
of works projected; information respecting 
the management of public water-works and 
tenure of office of governing bodies; con- 
sumption of water and use of metres; own- 
ership, whether by the public or by private 
companies; franchises of water-works com- 
panies; and other facts of related character. 
The main part of the book comprises the list 
of water-works, given by States according to 
their geographical arrangement and by towns 
alphabetically, and comprising the items of 
history, source of supply, mechanism, finan- 
cial condition, and managing boards. 

A Preliminary Report on the Coal De- 

posits of Missouri has been prepared by the 
State Geologist, Arthur Winslow, in order 
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that something may be at hand to meet im- 
mediate calls upon the survey for information 
concerning the coal deposits of the State. It 
embodies part of the results of such obser- 
vations in the coal-fields as the author was 
able personally to make in 1890 and 1891. 
While the descriptions of the details of sec- 
tions, the correlation of the different coal- 
beds, the definition of the individual areas 
of the coal-beds, and the adaptabilities of 
the coals for steaming purposes are reserved 
for future reports or only briefly touched 
upon, and the report is not exhaustive or 
elaborate, it is comprehensive. It aims to 
present, in general terms, an outline of the 
conditions of occurrence and distribution of 
coal in the entire State, and contains a de- 
scriptive reference to every county in which 
coal is known to exist. Special effort has 
been made to obtain and include all infor- 
mation and results particularly relating to 
coal that were not obtainable at the time 
the earlier surveys of the State were in op- 
eration. Of especial value are the records 
of the various deep shafts and drill-holes 
which are included in the report. The well- 
executed sectional diagrams of the several 
coal mines described contribute much to the 
satisfactory impression made by the re- 
port. 

The principles of sound physical develop- 
ment, graceful carriage, and easy posture 
are taught in the little manual on Delsarlean 
Physical Culture, which has been prepared 
for seminaries, classes, private teachers, and 
individuals by Carrica Le Favre, and is pub- 
lished by the Fowler & Wells Company. The 
rules and exercises prescribed are simple 
and plain, and such as, with patience and 
attention, are easily carried out. 

In The Modern Cook-book (Mast, Crowell 
& Kirkpatrick, Springfield, Ohio) an accept- 
able addition has been made to this class 
of books by Mrs. 7. J. Kirkpatrick. The 
recipes are numerous, various, and simple, 
and are classified. The author has found 
that all the cook-books that have come under 
her observation lack something of complete- 
ness, and has endeavored to fill the want so 
far as she could by presenting a book con- 
taining a moderate number of recipes, all 
practical and working. The recipes are tabu- 
lated wherever it is possible; the bills of 
fare are not for state occasions, but for 
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plain, every-day cooking; and the directions 
are full, minute, and systematic. 

In the series of catalogues compiled by 
W. M. Griswold (Cambridge, Mass.), we no- 
tice the Descriptive List of Romantic N. vels, 
the object of which is to direct readers, who 
would enjoy books of this kind, to a num- 
ber of novels, easily obtainable, but which, 
in many cases, have been forgotten within a 
year or two after publication. The purpose 
has been to include only such works as are 
well written, interesting, and free from sen- 
sationalism, sentimentality, and pretense. 
The list is alphabetical, by titles, and is sup- 
plemented by an alphabetical index of au- 
thors. 

A pamphlet on Roads Improvement, pub- 
lished by the League of American Wheelmen, 
contains three papers enforcing the impor- 
tance of good roads, and showing by citations 
of what has been accomplished abroad what 
can be done toward making them. The 
papers are: The Common Roads of Europe 
and America, by Isaac B. Potter; Highways 
and National Prosperity, by Edward P, 
North ; and The Importance of Good Wagon- 
roads, by Prof. Lewis M. Haupt. The argu- 
ments of these papers are re-enforced in the 
most striking style by contrasted photo- 
graphic views of scenes on the common. 
roads of the United States, even near large 
cities, and the finished highways, even in 
rural districts, of England, Ireland, and Brit- 
tany. 

A summary of Recent Advances in Elec- 
tricity, Electrie Lighting, Magnetism, Telegra- 
phy, Telephony, etc., edited by Henry Greer 
and published at the New York Agent College 
of Electrical Engineering, contains articles on 
The Storage of Electricity; The Brush Stor- 
age System; other notices of storage bat- 
teries, accumulators, ete. ; Telegraphing from 
a Moving Railway Train (Phelps’s system); 
Navigable Trains of Air-ships (electricity 
being the motive power); and Edison’s paper 
on his Pyromagnetic Dynamo, or machine 
for producing electricity directly from fuel, 
Price, $1. 

A second series of Papers in Penology, 
compiled by the Editor of the Summary, and 
published at the New York State Reforma- 
tory at Elmira, contains papers on The Pris- 
ons of Great Britain, by Jay S. Butler; Mod- 
ern Prison Science, by Prof. Charles A. Col- 











lin; The Philosophy of Crime, by William 
T. Harris; Criminal Anthropology, by Ham- 
ilton D. Wey ; New York’s Prison Laws, by 
Eugene Smith ; Prison Labor Systems; and 
The Elmira Reformatory of To-day. The 
mechanical work upon the publication, in- 
cluding the etching of the cover, has been 
done by inmates of the reformatory. 

The Report on the Coal Measures of the 
Plateau Region of Alabama, made to the 
State Geologist by Mr. Henry McCalley, 
treats of all the coal measures of the plateau 
region, except those that were included in 
the Report of the Warrior Coal-field, pub- 
lished in 1886; and also speaks of the coal 
measures of St. Clair and Shelby Counties, 
whose measures are principally of plateau 
strata, and have not been considered as a 
whole in any previous report. A general 
description of the plateau region is given in 
the introduction ; and notes and a short re- 
port by General A. M. Gibson are added on 
the Coal Measures of Blount and Berry 
Mountains. Some parts of this plateau re- 
gion are likely to prove important coal areas. 
A map of the coal-fields and two geological 
sections are inserted in the volume. 

The Report of S. P. Langley, Secretary 
of the Smithsonian Institution, for the year 
ending with June, 1891, includes the work 
placed under its charge by Congress in the 
National Museum, the Bureau of Ethnology, 
the International Exchanges, the National 
Zodlogical Park, and the Astro-Physical Ob- 
servatory. By saving in other quarters, the 
Institution has been able to revert in some 
measure to an early practice of offering aid 
in original research. It has made grants 
for work on a universal standard of meas- 
ure, founded on the wave-length of light ; 
for determinations of the densities of oxy- 
gen and hydrogen; for photographs of the 
moon; and for investigations upon chemical 
compounds. In the Bureau of Ethnology 
efforts are made to secure records of Indian 
languages before they pass away. 

A Catalogue of Prehistoric Works East 
of the Rocky Mountains, preliminary to a 
complete and thorough catalogue to be made 
as soon as the work can be accomplished, 
has been prepared by Dr. Cyrus Thomas, 
and is published by the Bureau of Eth- 
nology. It contains lists of all the works 
within the territory described, of which 
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mention has been found in any books or 
reports, as accurately located and described 
as the accounts given in the original or 
other best authorities will permit. The no- 
tices are perhaps often indefinite and fre- 
quently incorrect, on account of defects in 
these original authorities; but it is hoped 
that their appearance in the present shape 
will lead to more careful examination and 
to the preparation of the complete catalogue 
which it is hoped to make. The list is ac- 
companied by a map of the distribution of 
mounds in the United States, and by State 
maps showing the location of prehistoric 
works, 

The Report of the Botanical Department 
of the New Jersey Agricultural Experiment 
Station, by Byron D. Halsted, botanist, is 
one of the most valuable publications that 
have yet issued from the experiment sta- 
tions. A considerable part of the report is 
devoted to the record of the study of fungus 
forms injurious to crops, made during a 
season in which fungoid growths were very 
prevalent—including cranberry scald, sweet- 
potato rots, ete. The causes of the failure 
of the peach crop in 1890 are investigated. 
Considerable space is devoted to the account 
of the work done on the weeds of the State, 
including a listing of them with botanical 
and local names, estimates by different ob- 
servers of their relative degrees of noxious- 
ness, and twenty-four page plates of the 
worst weeds. 

In a Doctor’s Thesis on The Right of the 
State to Be, an attempt is made by Prof. F. 
4M. Taylor to determine the ultimate human 
prerogative on which government rests, 
The author assumes that most previous 
efforts to answer the question presented in 
the title have referred to incidentals and have 
not been sufficiently directed to the main 
question. He seeks the solution of this, 
First, he maintains the reality of the prob- 
lem and defines its nature; next he reviews 
previous theories, and points out their de- 
fects; and, finally, he explains and defends 
his own theory. This theory bases the right 
on the prerogative which is assumed to be- 
long to every person as such to rule, or to 
interfere coercively with the liberty of other 
persons in order to maintain his version of 
the jural ideal. Government then becomes 
the collective exercise by the community of 
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their individual prerogatives combined into 
a single authority. 

The third edition of Prof. Simon Henry 
Gage’s manual of The Microscope and His- 
tology has been entirely rewritten, enlarged, 
and more fully illustrated; and, while ele- 
mentary matters have received fuller treat- 
ment than in previous editions, special effort 
has been made in this to give more adequate 
accounts of certain apparatus which are 
coming to be used more and more in the 
higher fields of investigation in pure science 
and in practical medicine. In order to en- 
courage students to do their own work, exer- 
cises illustrating the principles of the micro- 
scope and the methods of employing it have 
been made an integral part of the treatise. 
To this branch of the subject the volume 
now before us, constituting Part I of the 
work—The Microscope and Microscopical 
Methods—is largely devoted. (Printed and 
for sale by Andrus & Church, Ithaca, N. Y. 
Price $1.) 

In the report of Mr. Theodore B. Com- 
stock, On the Geology and Mineral Resources 
of the Central Mineral Region of Texas for 
1890, about a thousand miles are added to 
the area given in the previous report as that 
of the pre-carboniferous rocks comprising 
the regions described, Silurian and Cambrian 
strata having been discovered in fields that 
were supposed to be covered by the Creta- 
ceous, In order to give special prominence 
to economical results, the outline of the 
stratigraphy introduced is prepared with the 
primary object of affording a kind of key to 
those whose practical needs preclude the task 
of selecting from the mass of technical de- 
scription the particular details which apply 
to individual cases. For the benefit of the 
same class of persons a most useful series of 
directions are given for finding in the re- 
port at once the information concerning the 
reader’s particular locality, by the aid of 
which he may judge what method of develop- 
ment may be most economical and profitable. 

Part II of the fourth volume of The 
Journal of the College of Science, Imperial 
University, Japan, contains seven papers, 
five of which are by Japanese authors, while 
one isa joint production. They are On some 
Fossil Plants from the Coal-bearing Series 
of Nagato, and On some Cretaceous Fossils 
from Shikoeku, by Matajiro Yokoyama ; Com- 
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parison of Earthquake Measurements made 
in a Pit and on the Surface Ground, by 
Prof. 8. Sekiya; Laboratory Notes, by Prof. 
C. G. Knott; Diffraction Phenomena pro- 
duced by an Aperture on a Curved Surface, 
and Effect of Magnetization on the Perma- 
nent Twist of Nickel Wire, by H. Nagaoka; 
and On Certain Thermo-electric Effects of 
Stress in Iron, by Prof. Knott and S. Kimura, 

Edward Fliigel’s study of Thomas Car- 
lyle’s Moral and Religious Development is 
published in a translation by Jessica Gilbert 
Tyler, by M. L. Holbrook & Co. The main 
object of the book is defined by the author 
to be to consider Carlyle as a moral force. 
Before turning attention, however, to his 
moral and religious views, a brief considera- 
tion is given to the history of his inner life, 
especially with reference to its moral and 
religious side. In this sense chapters are 
given among the others to Carlyle’s Belief, 
his Relation to Christianity, his Position with 
Reference to Science, and especially to Phi- 
losophy, to Poetry, and Art, his Attitude to- 
ward History, and his Ethics. 

A series of articles upon the trees of 
Salem, Mass., and its neighborhood, pre- 
pared by Mr. John Robinson, in 1890 and 
1891, for one of the newspapers of that city, 
have been published by the Essex Institution 
in book form under the title of Our Trees. 
They give a popular account of the trees in 
the streets and gardens of the city and of the 
native trees of Essex County, with the loca- 
tion of the trees and historical and botanical 
notes. They were written wholly with an 
eye to popular entertainment and instruction, 
but prepared with considerable care and a 
regard to scientific accuracy. In them we 
have accounts of the character of the mag- 
nolias, tulip tree, lindens, tamarix, sumachs, 
horse- chestnuts, maples, locusts, apples, 
pears, cherries, dogwoods, tupelo, witch- 
hazel, ashes, catalpa, sassafras, elms, box- 
tree, mulberries, buttonwood, walnuts, hick- 
ories, birches, hornbeams, chestnut, beech, 
oaks, willows, poplars, pines, spruces, fir, 
hemlock, larches, cedar, gingko, and yew. 
One hundred and fifteen species grow in the 
region, of which fifty-six are natives of Essex 
County. 

A collection of papers on the Quaternary 
Geology of the Hudson River Valley is in- 
tended as a preliminary contribution by Mr. 

















Frederick J. H. Merrill to that subject. 
The papers relate to the historic and eco- 
nomic geology of the field. The first paper, 
on the Post-Glacial History of the Valley, is 
the result of several seasons’ study by the 
author. The papers on Brick Clays and the 
Manufacture of Brick were prepared under 
the author’s direction by Mr. Heinrich Ries, 
after a detailed investigation of the region 
between Croton and Albany. 

A study of the Evolution of the Myth 
of Satan is presented by Mr. William Henry 
Hudson in a paper which was originally de- 
livered as a Sunday evening lecture,on The 
Satan of Theology and how we came by 
him. The author finds that the Satan of 
the Book of Job bears no resemblance to 
the spirit of evil in our modern theology, 
while the tempter, or serpent in the garden 
of Eden, was not identified with Satan till 
Persian influence had begun to operate. 
The real origin of the theological devil is 
then sought in the dualistic conception of 
the Zoroastrian religion, which was trans- 
planted into Judaism and has been built 
upon till it has grown into the present ac- 
cepted figure. 

Of two Addresses on Anatomy, reprinted 
by the author, Dr. Harrison Allen, of the 
University of Pennsylvania, for more con- 
venience in reading, the first, On Compara- 
tive Anatomy as a Part of the Medical Cur- 
riculum, was delivered before the American 
Association for the Advancement of Science, 
at its Boston meeting, in 1880; and the 
second, On the Teaching of Anatomy to Ad- 
vanced Students, before the Association of 
American Anatomists, at Washington, in 
1891, The second address outlines a plan 
for a thorough fundamental course of in- 
struction in the science, representing the 
idea which the author has long cherished for 
having medical biologists as systematically 
trained as those who elect the more general 
field of natural history. 
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Origin of Greenland Vegetation.—Some 
interesting conclusions are drawn by Mr, 
Clement Reid from a comparison of the 
views of Prof. Warming and Prof. Nathorst 
concerning the origin of the flora of Green- 
land. Prof. Warming fixes the boundary 
between the European and American prov- 
inces of the arctic flora as in Denmark 
Strait, and not in Davis Strait, as botanists 
have generally placed it. The flowering 
plants of Greenland include three hundred 
and eighty-six species, none of which are 
confined to that country. Of these, exclud- 
ing the circumpolar forms, Prof. Warming 
finds in the list thirty-six characteristic 
Western against forty-two Eastern species ; 
but suggests that as the flora of arctic Ameri- 
ca is better known, the balance will prob- 
ably be in favor of the Western forms. He, 
however, includes among the Eastern plants 
only those now living in Europe, while he 
classes the Asiatic-American species as 
Western. Prof. Nathorst reviews these con- 
clusions on the basis of a map of the local 
distribution of Eastern and Western forms in 
Greenland. He thus finds that the coast 
nearest to Iceland contains European forms 
alone, the southern coast contains European 
forms in a majority, and that part of the west 
coast nearest to America yields principally 
Western species ; but taking Greenland asa 
whole the flora is more European than 
American. He also finds that the Ameri- 
can element of the flora of Greenland is not 
entirely cut off by the Denmark Strait, but 
extends eastward as far as Iceland. Prof. 
Warming believes that the nucleus of the 
present flora of Greenland represents part 
of the original flora which was able to live 
through the Glacial epoch on the non-glaci- 
ated areas; but Prof. Nathorst shows that 
the few non-glaciated mountain-tops must 
have been far too high for any phanerogams 
to exist on them, and all the lowlands were 
then covered with ice and snow. Both the 
Eastern and Western elements of the present 
flora of Greenland must, therefore, be sup- 
posed to have entered the country in post- 
glacial times. The tables of distribution 
show at what points a large number of the 
plants entered ; they came from the nearest 
land, whether European or American. The 















ice-foot, which collects in winter beneath 
the sea-cliffs, is placed in the best possible 
position to receive any seeds or masses of 
soil which may fall during the winter. This 
shore-ice is drifted away in the spring, and 
may easily discharge its burden on some far- 
distant shore uninjured, and with the seeds 
just ready to germinate. Winds, migrating 
birds, and migrating mammals, would all 
help to transport seeds across the straits. 


Early Title-pages.—In the earliest print- 
ed books and in manuscripts any information 
on the workmanship of the book was written 
at the end, in what is called the colophon. 
It was not till 1470, according to Mr. A. W. 
Pollard, in his History of the Title-page, that 
a title-page was introduced, and in England 
not till shortly before 1490, when W. de 
Machline issued one to his little book on the 
pestilence. Caxton never used them, but 
Wynkyn de Worde employed them in nearly 
all his books. At the beginning of the next 
century are found the most interesting, if 
not the most artistic, titles. Popular de- 
mand then required a large woodcut on the 
front page, whatever was the subject of the 
book. Even school-books were adorned with 
representations of masters and scholars, the 
most striking object in the cut being a for- 
midably large birch. The nature of most of 
the religious books required a frontispiece 
containing devils. The little books of poetry 
and romance which issued from the press by 
hundreds contain the best specimens of this 
kind of art. Looking at these title-pages 
from the artistic side alone, England makes 
but a poor show against France and Italy. 
Nothing could be finer than the title-pages of 
the Parisian books in the early part of the 
sixteenth century. After this time the deca- 
dence began, and the printers finally became 
“ dreadfully utilitarian and unromantic.” 


The Primary Color of Leaves.—Having 
concluded, as has already been mentioned in 
the Monthly, that the primary color of flow- 
ers is white, from which the characteristic 
hne is developed as a secondary color, E. 
Williams Hervey asks, in Garden and For- 
est, What is the primary color of the green 
parts of the plant? Leaves do not gener- 
ally have a different color at the base from 
the usual one, as has been shown to be 
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the case with flowers; and they rarely, ex- 
cept in the purplish leaves of vigorous sap- 
lings and a few cultivated plants, have any 
other color than green. But the leaves of 
some cultivated plants are spotted, striped, 
or bordered with white; bleached celery 
stalks are white, and the inner leaves of 
cabbages are white. From these instances 
“we get pretty strong hints that green is 
derived from white. There remains one 
more clew. Every botanist knows that the 
seed contains a miniature and rudimentary 
plant; that generally the most prominent 
parts of the seed are the cotyledons or seed- 
leaves, and these are, of course, the first 
leaves of every species of plants. Now, if 
we ascertain the color of these seed-leaves, 
we find the original color of all leaves, 
This color is uniformly white; . . . of course, 
we do not refer to the colored integument of 
the seed, which, as in the case of garden 
leaves, may be white, red, yellow, blue, black, 
or of mixed colors, but to the kernel, or 
meat. There are a very few instances only 
where the green color has impressed, some- 
what, that characteristic upon the seed, as 
in peas, nasturtiums, and maples, which pre- 
sent a pale-green color in the pod or shell. 
In some instances these cotyledons appear 
above the surface of the ground, changing 
from white to green; while in others they 
remain below.” We learn from this study 
of color, therefore, the author adds, “ that 
white is the primary color of root, stem, and 
flower, and the foundation of all color.” 


A New Electrie Light.—A vast improve- 
ment in artificial illumination is promised in 
the light which Mr. Tesla, “ the able lieuten- 
ant of Mr. Edison,” has been exhibiting in 
London. An experiment performed by him 
before the Royal Institution consists, accord 
ing to the Spectator’s account, in joining two 
sheets of tin-foil, one over the lecturer’s head, 
the other on the table, to the poles of the 
generator, The space between these two 
sheets immediately became electrified, and a 
long vacuum-tube waved about in it, without 
attachment to any conductor, glowed in the 
darkness like a flaming sword. The experi- 
ment was intended to illustrate the possibili- 
ty of rendering an entire room so electric, 
by plates in the ceiling or under the floor, 
that vacuum-bulbs placed anywhere within it 
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would yield a light. Thus we shall be able 
to fill our rooms with the potentiality of 
light, and then, by the simple introduction 
of vacuum-tubes, to obtain any quantity of 
it. Those who want a daylight without heat 
will be able to run a vacuum-tube round the 
whole length of the cornice, and so obtain a 
diffused illumination of almost any brilliancy. 
The fact is noticed, in connection with the 
experiments, that the lecturer stood in an 
“electrostatic field” capable of illuminating 
a lamp without wires, and felt nothing. 
More, he held a vacuum-tube in one hand and 
touched a “ terminal” with the other, a pro- 
cess which made him “ the channel for a 
current of something like fifty thousand 
volts,” and yet did not receive any injury. 


Venerable Trees.—A very interesting 
work is in course of publication by M. Ga- 
deau de Kerrville, on the ancient trees of Nor- 
mandy. The most remarkable trees so far 
described are the two yews of La Haye de 
Routot, in the department of the Eure. They 
are respectively 94 and 8} metres in circum- 
ference at the base of the trunk, and 17} 
and 14} metres high. Their ages are esti- 
mated by the author to be not less than 
fifteen hundred years. A chapel has been 
constructed in the hollow trunk of one of 
these yews, three metres high and two me- 
tres deep. Before it was transformed into 
a chapel the hollow would hold forty per- 
sons, and eight musicians have played in it 
in concert. The beech of Montigny, esti- 
mated by the author to be between six hun- 
dred and nine hundred years old, is 18 me- 
tres high and 8°20 metres in circumference 
at the base. There are oaks from two hun- 
dred to nine hundred years old, one of which 
is nearly forty metres high. 


Curious Effects of an Earthquake,— 
Some striking features are described by 
Prof. John Milne as marking the recent de- 
structive earthquake in Japan, by which 
nearly 8,000 persons were killed and at 
least 41,000 houses were leveled. The move- 
ments of the wave were horizontal, and a 
defect of the seismograph was noticed in its 
failure to record anything of them except 
the “dip.” In many places so-called “ for- 
eign” buildings of brick and stone fell in 
heaps of ruin between Japanese buildings 
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yet standing. “ Cotton-mills have fallen in, 
while their tall brick chimneys have been 
whipped off at about half their height, 
Huge cast-iron columns, which, unlike chim- 
neys, are uniform in section, acting as piers 
for railway bridges, have been cut in two 
near their base. In some instances these 
have been snapped into pieces much as we 
might snap a carrot, and the fragments 
thrown down upon the shingle beaches of 
the rivers. The greatest efforts appear to 
have been exerted where masonry piers 
carrying two-hundred-foot girders over 
lengths of eighteen hundred feet have been 
cut in two, and then danced and twisted over 
their solid foundations to a considerable dis- 
tance from their true pesitions. These piers 
have a sectional area of twenty-six by ten 
feet, and are from thirty to fifty feet in 
height. Embankments have been spread 
outward or shot away, brick arches have 
fallen between their abutments, while the 
railway line itself has been bent into a 
series of snakelike folds and hummocked 
into waves. .. . Here and there a temple 
has escaped destruction, partly perhaps on 
account of the quality of materials employed 
in its construction, but also in consequence 
of the multiplicity of joints which come be- 
tween the roof and the supporting columns, 
At these joints there has been a basket-like 
yielding, and the interstice of the roof has 
not, therefore, acted with its whole force in 
tending to rupture its supports.” 


Meteorology Five Centuries ago.— W hat is 
probably the oldest journal of the weather in 
existence has recently been recovered, printed 
in photographic transcript, and translated. 
It was kept by the Rev. William Merle, rec- 
tor of Driby, Lincolnshire, England, from 
1337 to 1344, or during seven years of the 
earlier part of the reign of Edward III. 
The author was evidently a keen observer, 
and recorded his facts succinctly and intel- 
ligently, so as to give a graphic, even pict- 
uresque description of the weather by the 
week or month; and a reference in one of 
his notes to a feature of the season of 1331 
shows that he had been watching the changes 
of the seasons for a longer time than was 
covered by his journal. Some of the entries 


are suggestive of the conditions and ways 
of thinking of the times. The frequent men- 















tion of weather conditions and phenomena 
in other parts of the kingdom indicates that 
there were other observers in England who 
corresponded with Merle. A comet was 
seen in the second week of September, 1343, 
appearing about sunset. Our author called 
it “ardens draco,” or burning dragon, but 
did not seem terrified by it. He merely re- 
marked that it was a sign of dry weather. 
In the same year, on the 28th of March, is 
entered a notice of an earthquake so violent 
that the stones of the chimneys in certain 
parts of Lindsey were thrown down. The 
motion lasted while one might say the an- 
gelic salutation, which was about half as long 
then as it is now. The mention of stones 
falling in the stone chimneys — “ lapides 
in caminis lapideis” —is interesting, as it 
proves the fallacy of the belief that chimneys 
are a late invention, and that the English 
of those times were so barbarous that the 
smoke was got rid of by means of a hole in 
the roof. The recovery of the journal is due 
to a mention of it by Dr. Plot, of the Royal 
Society, in 1685, as being in the Bodleian 
Library. It was looked for and found. 


Drops of Fog.— Advantage was taken by 
Mr. John Aitken, during a visit to the Righi, 
of the opportunities that were afforded there 
for investigating the water particles in 
clouds. With an instrument the author has 
invented those particles were distinctly seen 
showering down, and the number falling on 
the micrometer was easily counted. The 
number was observed to vary greatly from 
time to time. The greatest rate actually 
counted was sixty drops per square milli- 
metre in thirty seconds, but for a few sec- 
onds the rate was much quicker. The maxi- 
mum rate named gives twelve thousand drops 
per square centimetre per minute, or sev- 
enty-seven thousand four hundred drops per 
square inch per minute. The drops are so 
extremely small that they rapidly evaporate, 
more than two or three being seldom visi- 
ble at the same time on one square of the 
micrometer. The denser the cloud the quick- 
er was the rate of fall, and as the cloud 
thinned away the drops fell at longer inter- 
vals, and they diminished in size at the 
same time. It was frequently observed 
when the mountain-top was in clouds, par- 
ticularly if they were not very dense over- 
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head, that the surfaces of all exposed ob- 
jects were dry—not only the stones on the 
ground, which might have received heat from 
the earth, but also wooden seats, posts, etc. 
—and if wetted they soon dried. And while 
everything was dry, the fog-counter showed 
that fine rain-drops were falling in immense 
numbers, and the air, on testing, was found 
to be saturated. A few observations were 
therefore made to explain the apparent con- 
tradiction of surfaces remaining dry while 
exposed to a continued shower of fine rain 
and surrounded by saturated air. The ex- 
planation was found to be, simply, radiant 
heat. A considerable amount of heat, as 
also of light, was found to penetrate the 
clouds, notwithstanding their density. This 
radiant heat is absorbed by all exposed sur- 
faces and heats them, while they in turn 
heat the air in contact with them, and the 
fine drops of water are either evaporated in 
this hot layer of air or after they come in 
contact with the heated surfaces. Other 
observations made on Mount Pilatus pointed 
to the same conclusion. All large objects, 
such as seats, posts, etc., were dry in cloud 
when there was any radiation ; while small 
objects, such as pins, fine threads, etc., were 
covered with beads of water. The large sur- 
faces being more heated by radiation than 
small ones, when surrounded by air, these 
surfaces evaporate the drops falling on 
them, while the small ones, being kept cool 
by the passing air, are unable to keep them- 
selves free. The observations made with 
the fog-counter point to the conclusion that 
the density or thickness of a cloud depends 
more on the number of water particles than 
on the number of dust particles in it. 


Mortality and Morbidity by Professions. 
—M. Jacques Bertillon recently communi- 
cated to the French Society of Public Medi- 
cine a table of mortality by professions, 
compiled from official documents of the city 
of Paris from 1885 to 1889. This is the 
first table of the kind that has been made 
in France. Other tables have been made in 
England by Mr. William Farr and by Mr. 
Ogle, compiled from the returns of census 
years, and in Switzerland by M. Kummer 
for the years 1879 to 1882. On a comparison 
of the results of these four tables, made with 
special reference to the relative number for 
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each profession, and taking the general aver- 
age of each country observed, the author has 
found that the same professions give nearly 
the same results in the three countries. When, 
however, we compare these results with the 
tables of morbidity or liability to disease by 
professions, drawn up by M. Bodio, from 
the observations of the Italian societies of 
mutual aid, we find them at times apparent- 
ly contradictory. This confirms the prin- 
ciple that in the existing condition of things 
a table of morbidity is not of as much value 
as a table of mortality as a means of deter- 
mining the sanitary condition of a popula- 
tion. This arises from the fact that it is a 
very delicate matter to distinguish a discase 
from a simple indisposition, as well as to 
distinguish an acute from a chronic disease, 
and the latter, again, from an infirmity. 


Meteorie Iron.—Native meteoric nickel 
iron, according to Prof. Ledebur, of Frei- 
berg, is too costly to be available for prac- 
tical use. The market prices are about 6d. 
per gramme for ordinary qualities, and from 
ls. 6d. to 2s. 6d. per gramme for the rarer 
qualities, and from 17s. to 26s. per gramme 
for iron the fall of which has been observed. 
Still it is not extremely rare, at least not in 
museums. The museum at Vienna has 1,033 
kilogrammes of it, of specimens that were 
found in 145 different places ; the collection of 
the University of Berlin is rich in specimens ; 
the Natural History Museum at Paris has a 
considerable quantity of it; and the British 
Museum has 3,600 kilogrammes in a single 
block. The largest piece in any collection is 
one weighing 5,000 kilogrammes, from Bem- 
dego, Bahia, in the museum at Rio de Ja- 
neiro, It is believed to be a fragment of a 
meteor of 9,000 kilogrammes which was dis- 
covered in 1784, A mass described by Hum- 
boldt was estimated to weigh from 15,000 to 
20,000 kilogrammes. Evidence is adduced 
by Herr Otto Vogel, of Diisseldorf, to show 
that meteoric or nickel iron is found over 
most of the world, and has been worked to 
the most recent times ; and that it was also 
worked and used in the middle ages and in 
a remote antiquity. The negroes on the 
Senegal River were found working it by 
Buchner; the Namaquas of South Africa 
made weapons from it ; and the Indians of 
Islahuaca manufactured agricultural imple- 











THE POPULAR SCIENCE MONTHLY. 





ments and other tools from it as early as 
1784. Captain Ross, in 1819, found the 
Eskimos of Greenland using meteoric iron 
in making lines and other tools; and there 
is a knife-blade of this iron in the Natural 
History Museum at Vienna, where is also 
preserved an arrow-head of it from Mada- 
gascar. The author suggests that it may 
easily be assumed that the first iron that 
was ever wrought was cosmic iron—that is 
to say, an iron derived from another world, 
“On such foundlings,” says Mehrtens, “the 
uncultured inhabitants of our earth may 
first have tried their skill out of curiosity, 
and perhaps by chance have discovered the 
properties of iron.” 


The Power of Assertion.—A_ political 
article in a recent number of The Spectator 
is prefaced by some general remarks on the 
power that mere assertion exerts. The ma- 
jority of persons, whether of high or low 
degree, have little inclination or opportunity 
for verifying statements. Hence an asser- 
tion that is made strongly and circumstan- 
tially enough passes with these persons for 
solid fact. The task of exposing and rebut- 
ting a misstatement is almost a waste of 
labor. In political affairs, especially, there 
is very little to lose and a great deal to gain 
in making reckless statements. Even if clear- 
ly disproved, no damaging blame attaches 
to the politician who makes them. He, if 
adroit (and the politician who is not has 
missed his calling), will not be found to 
have perpetrated an absolute falsehood. 
There are always plenty of political rumors 
afloat, and one of these can be easily dressed 
up and given out as “a matter of common 
knowledge,” or “what everybody is saying, 
you know.” The success of such devices 
shows that mankind has not yet outgrown 
its pristine credulity. 


Instinetive Criminality.—In a paper on 
instinctive criminality, Dr. S. A. K. Strahan 
holds that the criminal belongs to a decaying 
race, and is only found in families whose 
other members show signs of degradation ; 
in fact, it is only one of the many signs of 
family decay. Besides being hereditary, 
criminality is interchangeable with other 
degenerate conditions, such as idiocy, epi- 
lepsy, suicide, insanity, scrofula, ete. ; and it 















is a chance whether the insanity or drunken- 
ness, say, of the parent, will appear as such 
in the child or be transmuted in transmission 
to one or other of the alternate degenerate 
conditions. The present system of treatment 
has proved a disastrous failure; short pe- 
riods of punishment can have no effect, 
either curative or deterrent. Everything 
points in the direction of prolonged or in- 
definite confinement in industrial peniten- 
tiaries. 


Oseillations in Latitade.—At the recent 
anniversary meeting of the Royal Society, the 
president, Sir William Thomson, spoke of the 
investigation of oscillations of latitude which 
has been instituted under the auspices of the 
International Geodetic Union. Comparative 
observations have been begun at Berlin, and 
at Honolulu, which is very near the opposite 
meridian to Berlin. The first several hun- 
dred determinations of latitude made at 
Honolulu during three months of a proposed 
year of observations, compared with the 
corresponding results at Berlin, showed that 
the latitude during that time had increased 
in Berlin and decreased at Honolulu by 
about one third of a second. “Thus we 
have decisive demonstration that motion, 
relatively to the earth, of the earth’s in- 
stantaneous axis of rotation, is the cause of 
variations of latitude which have been ob- 
served at Berlin, Greenwich, and other ob- 
servatories, and which can not be wholly at- 
tributed to errors of observation.” This, Prof. 
Foerster remarks, gives observational proof of 
a conclusion which the author had expressed 
in 1876, to the effect that irregular move- 
ments of the earth’s axis to the extent of half 
a second may be produced by the temporary 
changes of sea-level due to meteorological 
causes, It is proposed that four permanent 
stations for regular and continued observa- 
tion of latitude at places of approximately 
equal latitude and on meridians approxi- 
mately 90° apart, be established under the 
auspices of the International Geodetic Union. 
The reason for this arrangement is, that a 
change in the instantaneous axis of rotation 
in the direction perpendicular to the merid- 
ain of any one place would not alter its 
latitude, but would alter the latitude of a 
place 90° from it in longitude by an amount 
equal to the angular change of the position 
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of the axis. Thus two stations in meridians 
differing by 90° would theoretically suffice, 
by observations of latitude, to determine the 
changes in the position of the instantaneous 
axis; but differential results, such as those 
already obtained between Berlin and Hono- 
lulu, differing by approximately 180° in lon- 
gitude, are necessary for eliminating errors 
of observation sufficiently to give satisfactory 
and useful results. 


Swedish Wood and Iren.—According to 
our minister in Stockholm, the two great 
products of Sweden after agriculture are 
wood andiron. The Norland is still covered 
for the most part with an extensive black 
forest, consisting largely of pine and spruce. 
Upon the great water-shed called the fjeld 
or Kélen (the keel of the country likened to 
a boat turned bottom upward) stand the 
chief timber forests; and extensive lumber- 
ing operations are carried on along the nu- 
merous rivers and their tributaries that flow 
thence. At the mouths of most of the rivers 
are towns which take their names as well 
as their business and prosperity from the 
streams where are large saw-mills. Lumber 
operations are also conducted south of Stock- 
holm on both coasts, and there is a consid- 
erable export from Gothenburg; but the 
great bulk of the timber is cut and sawn in 
Norland, and eighty-five per cent of the lum- 
ber exports come from the north of Stock- 
holm. The Swedish lumber trade has as- 
sumed its present importance only within 
the present century, and in fact during the 
past thirty years. More than one quarter of 
the wooded area of Sweden, or 14,800,000 
acres, belongs to the crown. The forests are 
supervised with great care, and all Sweden 
is divided into forest districts, and these, in 
turn, into revirs. Each district is under the 
supervision of a chief forest inspector, and 
each revir is guarded by a forest ranger and 
a number of under-keepers. Our minister 
thinks that the vast forests of Sweden will 
be preserved and maintained substantially 
as they stand to-day, and that Sweden’s lum- 
ber export—her greatest source of reve- 
nue—will be maintained and kept good for 
ages tocome. The Swedish iron, celebrated 
throughout the world, is soft and ductile, 
and preserves great pliability and strength. 
It still furnishes the raw material for the 
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best tools and weapons, the finest springs 
and drawn wire, and the best kind of nails 
for riveting and clinching. Its excellence 
depends partly on its being free from phos- 
phorus and sulphur, and partly on the supe- 
rior manner of the smelting, which is done 
with charcoal. The supply of ore is practi- 
cally inexhaustible. It is found all over the 
country; it occurs in the thick strata of the 
rock and forms the bulk of great mountains 
in various parts of the kingdom. The largest 
of these iron mountains is Gellivare, situ- 
ated in Swedish Lapland, beyond the Arctic 
Circle. The ore occurs here chiefly in four 
gigantic strata, and covers so large an area 
that it is estimated that, if only one metre 
in depth is taken out a year, the yield would 
be 943,600 tons, nearly equal to the amount 
now produced by all the mines in Sweden. 
The ore contains seventy per cent of iron. 
Much of it, however, contains apatite, and 
in such large quantities that the question of 
turning to account the phosphoric acid held 
in that mineral is entertained. Iron is chiefly 
mined in central Sweden, but the best iron 
comes from the Dannemora mines, a little 
east of the chief area. Besides making the 
rougher forms of iron, the Swedes build iron 
steamships of fine quality, and are very skill- 
ful in the manufacture of cutlery, for which 
they have a dozen factories. 


Suspended Matter in Flame.—In a com- 
munication to the Royal Society of Edin- 
burgh, Mr. G. C. Stokes announces that he 
has secured an optical proof of the exist- 
ence of suspended matter in flames. Pass- 
ing a beam of sunlight, condensed by a 
lens, through the flame of a candle, he no- 
ticed that where the cone of rays cut the 
luminous envelope there were two patches 
of light brighter than the general flame, 
which were evidently due to sunlight scat- 
tered by matter in the envelope which was 
in a state of suspension. The patches cor- 
responded in area to the intersection of the 
double cone by the envelope, and their thick- 
ness was insensibly small. Within the en- 
velope, as well as outside, there was none of 
this scattering. When the beam was passed 
through the blue base of the flame, there 
was no scattered light. A luminous gas- 
flame showed the patches indicating scat- 
tered light like the flame of a candle, but 
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less copiously. They were not seen in a 
Bunsen flame or in the flame of alcohol, but 
were well seen in the luminous flame of 
ether. The phenomenon shows the separa- 
tion of carbon, associated, it may be, with 
some hydrogen, in the flame, and the ex- 
treme thinness of the layer which this forms. 
It shows, too, the mode of separation of the 
carbon—namely, that it is due to the action 
of heat on the volatile hydrocarbon or vapor 
of ether, as the case may be. At the base, 
where there is a plentiful supply of oxygen, 
the molecules are burned at once. Higher 
up, the heated products of combustion have 
time to decompose the combustible vapor 
before it gets oxygen enough to burn it. 
Since making his communication, Prof. Stokes 
has found that he was anticipated in part of 
his observation in a paper published a few 
years ago by Mr. Busch. 


The Viachs of Tarkey.—The Vlachs of 
Turkey are described by Mrs. L. M. J. Gar- 
nett, in her Women of Turkey and their 
Folk Lore, as a nomadic people, shepherds or 
traders, who leave a great deal of responsi- 
bility to their wives. The women, besides 
managing their households, have to cultivate 
the vineyard and garden, herd the sheep, 
shear the wool, weave the cloth, and gen- 
erally perform every variety of labor, “not 
the least arduous part of which. is the assid- 
uous attention required by their lords and 
masters when they return from their wan- 
derings for a spell of domestic repose.” 
The customs of this people are a mixture of 
Greek and Roman tradition. They belong 
to the Orthodox Church, and their cere- 
monies at birth and baptism are essentially 
similar to those of the Greeks. The marriage 
forms (save the sacred rite) are more like 
the Roman. These ceremonies are very mi- 
nute and protracted; and “ it must require 
a liberal education to master all the details 
of a Viach or Greek wedding: to find the 
five-twigged branch and decorate it with an 
apple and tufts of red wool and fix it on the 
top of the bride’s house; to prepare the 
ring-cake and then engage in a hot struggle 
for it. . . . The unfortunate Vlach must be 
perpetually trying to remember what func- . 
tion he or she has to perform each week. 
On New Year’s day come the children with 
olive branches ; on the morrow every visitor 
























must throw salt on the fire, and then put an 
egg in the hen-house in prayerful hope that 
a considerate fowl may sit on it; in Febru- 
ary all the dogs must be thoroughly beaten 
as a precaution against hydrophobia—in- 
deed, there is always some ceremony to the 
fore, generally accompanied by songs and 
ballads.” To the Greek, too, every accident 
has its interpretation. To drop oil is un- 
lucky, but wine may be spilt with advan- 
tage; a rainbow over a cemetery means a 
coming epidemic; and the recipe concerning 
“the hair of the dog that bit you” is prac- 
tically enforced by inserting tufts of the 
dog’s hair in the wound made by his teeth. 


India-rubber Trees.—India-rubber trees, 
according to W. R. Fisher, in Nature, are 
extensively cultivated in flourishing planta- 
tions in the Charduar forest, at the foot of 
the Himalaya Mountains, in Assam. The 
climate of the place is essentially damp. 
The forest contains a great number of woody 
species, both evergreen and deciduous, with 
a few enormous old rubber trees dissemi- 
nated through it. Trees have been measured 
here 129 feet high, with a girth around the 
principal aérial roots of 138 feet, while the 
girth of the crown was 611 feet. As rubber 
trees can not stand shade, and the seeds 
damp off unless fully exposed to light and well 
drained, the natural reproduction of Ficus 
elastica generally takes place in the forks of 
stag-headed or lightly foliaged trees high up 
in the crown, where the seeds are left by 
birds ; and from such a site the aérial roots 
in process of time descend to the ground 
and develop into a vast hollow cylinder 
around the foster-stem, and it is speedily in- 
closed and killed by the vigorous crown of 
the epiphyte, which eventually replaces it 
in the forest. In its epiphytic growth the 
aérial roots of Ficus elastica may take sev- 
eral years to reach the ground, but, once 
weil rooted, nothing can probably surpass it 
in its native habitat for rapidity of growth 
and vigor. At first attempts were made to 
propagate by cuttings, which struck easily ; 
but it was soon discovered that rubber seed 
germinates freely on well-drained beds cov- 
ered with powdered charcoal or brick-dust, 
and that the seedlings, though at first as 
small as cress, grew rapidly, and became 
about two feet high in twelve months, and 
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were much hardier against drought than 
plants produced from cuttings. The base 
of the stem of the seedlings swells out like 
a carrot, and this probably enables them to 
tide through the dry season in safety. 


Tin Production of Cornwall.—<A review, 
by Mr. J. H. Collins, of the tin production 
of Cornwall during seven centuries shows 
how rapidly it has grown. An extensive com- 
merce in the metal was already carried on 
in extremely ancient times. In the thirteenth 
century of our era, 486 tons of tin were 
taken annually from the mines; m the four- 
teenth century, 828 tons; in the fifteenth 
century, 732 tons; in the sixteenth century, 
802 tons; in the seventeenth century, 1,300 
tons ; in the eighteenth century, 3,938 tons; 
and in the nineteenth century (ninety years), 
8,795 tons. The total quantity raised is not 
less than 1,938,800 tons. The mean aver- 
age for the fifty years ending in 1849 was 
6,008 tons per year, and for the fifty years 
ending in 1889, 12,278 tons per year. This 
remarkable increase during the last forty 
years has been in the face of extensive pro- 
duction in the Strait of Malacca and Aus- 
tralia. Of sudden advances in production, 
the most noticeable, in the latter part of 
the fourteenth century, was probably occa- 
sioned by the great demand for bell-metal. 
The second period of rapid advance was in 
the latter part of the eighteenth century, 
when bronze was commonly used for can- 
non. The third period is that of the general 
use of tinned metals. 





NOTES. 


Invotuntary Movements.—The article 
on Involuntary Movements, by Prof. Jas- 
trow, published in the April number, will 
appear in a more extended form in the forth- 
coming issue of the American Journal of 
Psychology. 


A PROMISING account is given of the cop- 
per mines of French Congo. They lie in the 
district around the source of the Ludima- 
Niadi, about two days south of Stéphanie- 
ville. The ore, a malachite, is brought to 
the surface by about three hundred and fifty 
negroes, whose methods ef work are ex- 
tremely simple. They reach the mineral by 
digging out, with implements of hard wood, 
holes or shafts three feet wide and twice 
as deep. The malachite is broken on the 
ground, and afterward when pulverized is 
put into a furnace on a tray with charcoal, 
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on which bellows are made to play. In due 
time the tray is removed by means of pieces 
of bamboo and the metal is poured into sand 
molds. The entire district is said to be rich 
in copper, and masses of malachite are fre- 
quently found in the Ludima. 


Ir has been shown by Mr. Aitken that 
the presence of dust, affording a free surface 
on which vapor may condense, is essential to 
the production of fog. The specific action 
of the dust varies considerably according to 
its composition and to the size and abun- 
dance of the particles present. Sulphur 
burned in the air is an active fog-producer; 
so are salt and hygroscopic bodies generally. 
Non-hygroscopic bodies also produce it, es- 
— if they are good radiators of heat. 

he exceedingly minute amount of matter 
capable of inducing fog is a noticeable feat- 
ure in the investigation. The condensation 
of moisture upon dust offers an effective 
process for removing all kinds of impurities 
from the air, for the floaticles are weighted 
by the moisture settling upon them. 





OBITUARY NOTES, 


Sir Anprew Crompre Ramsay, an emi- 
nent British geologist of the last generation, 
died December 9, 1891, at the age of about 
seventy-six years. He was first brought into 
notice by a geological model of the isle of 
Arran, constructed from his own survey, 
which he exhibited at the Glasgow meeting 
of the British Association in 1840. He was 
afterward appointed, through the influence 
of Sir Roderick I. Murchison, on the Geo- 
logical Survey, with which he labored in 
Wales. His monograph on the geology of 
North Wales presented the results of his 
labors in this field. Between 1848 and 1851 
he was Professor of Geology in University Col- 
lege, London ; in 1851 he was chosen one of 
the professors of the newly founded School 
of Mines. As a geological lecturer, the Athe- 
num says, he probably never had an equal. 
He retired from active life about ten years 
ago. 

Herr J. W. Ewatp, a well-known Ger- 
man geologist, died in Berlin in December, 
1891, aged eighty-one years. He was the 
traveling companion of Leopold von Buch 
in his scientific expedition; succeeded him 
as a member of the Berlin Academy of Sci- 
ences ; and issued, in conjunction with Roth 
and Eck, a collected edition of his works. 


Mr. Henry W. Bares, an English natu- 
ralist, died February 27th, in the sixty-eighth 
year of his age. In 1848 he went with Al- 
fred Russel Wallace on a natural-history ex- 
ploration of the Amazons, where he remained 
for several years after Mr. Wallace returned 
home. On his return he published a paper 
on “mimetic resemblance” in animals, re- 
cording some of the first observations made 
on that subject. After 1864 he was As- 
sistant Secretary of the Royal Geographical 
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Society, and editor of its journal and pro- 
ceedings. He was the author of the books, 
The Naturalist on the River Amazon, IIlus- 
trated Travels, The German Arctic Expedi- 
tion of 1869-70, and Central America, West 
Indies, and South America. 


Tue death is announced from St. Peters- 
burg of the African traveler and naturalist, 
Dr. Wilhelm Junker. He made several valu- 
able explorations in central Africa, in the 
country west of the Nile, and between the 
Bahr-el-Gazel and the equator; among the 
. _ Niams; and of the course of the river 

elle. 


Pror. Witt1am Guy Peck, of Columbia 
College, died suddenly, February 7th, in the 
seventy-third year of his age. Besides sev- 
eral text-books in mathematics, he published 
The Elements of Mechanics in 1859, an edi- 
tion of Ganot’s Physics in 1860, and was 
joint editor with Charles Davies of the 
Mathematical Dictionary and Cyclopedia of 
the Mathematical Sciences, 


Joun Francis WituiaMs, Professor of 
Geology and Mineralogy in Cornell Universi- 
ty, who died last November, was only twenty- 
nine years old; yet he had, after taking his 
degree at the Rensselaer Polytechnic Insti- 
tute, studied three years at Gottingen, acted 
as assistant to Dr. Klein in Berlin, served 
as curator of the mineralogical and geologi- 
cal collection of Pratt Institute, participated 
in an important part of the State survey of 
Arkansas, collecting minerals for a complete 
réport on the mineralogy and petrography 
of the State, and published several impor- 
tant papers and two (including one in press) 
large works on subjects within the sphere of 
his specialty. . 


Pror. SerENo Watson, Curator of the 
Harvard Herbarium, died in Cambridge, 
Mass., March 9th, in the seventy-second year 
of his age. He was graduated from Yale Col- 
lege in 1847; served as a tutor in Iowa Uni- 
versity; studied medicine and practiced it 
for two years; was engaged in business in 
Alabama, where he also paid some attention 
to botany; afterward co-operated in literary 
work with Dr. Henry Barnard at Hartford, 
Conn. ; was botanist of the surveying expe- 
dition of the fortieth parallel, or Clarence 
King Expedition; and after 1870 passed 
most of his time at Cambridge in the study 
of the North American flora. He published 
an Index te North American Botany; in 
conjunction with Prof.Gray and Prof. Brewer, 
the Botany of California; completed the 
work of Lesquereux and James on Ameri- 
can Mosses; and after Prof. Gray’s death 
became curator of the university herbarium, 
and continued the editing of the Synoptical 
Flora of North America. He was botanical 
editor of the earlier volumes of the Century 
Dictionary, and published many papers in 
the Proceedings of the American Academy 
of Arts and Sciences, : 




















